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CHAPTER I. INTRODUCTION 
In recent years it has been possible to notice several general 
trends in education. Among these has been the attempt to more effectively 
meet the needs of individual children by individualizing instruction. 
Results of a national assessment of teacher needs that was conducted 
by the National Education Association Division of Instruction and Pro­
fessional Development in 1972 indicate that teachers recognize a need for 
individualization. The assessment resulted in the following statement 
(38): 
The American public school teacher finds the wide range 
of ability of students, their indifference to school, and 
their sheer numbers in the classroom to be the major problems 
he faces in teaching. 
In addition to, or perhaps because of these major problems, the 
nation's mathematics teachers have recently faced severe criticism. 
Much of that criticism was due to the change in public school mathematics 
curriculum entitled "Modern Math" that occurred during the 1960s as a 
result of governmental influence. The new curriculum placed much em­
phasis on learning a new mathematical vocabulary and understanding 
mathematical structures. It seems that growth in student knowledge in 
these areas was achieved at the expense of student achievement in compu­
tational skills. Public demand for accountability in education and re­
sults of recent research, indicating falling mathematics achievement 
test scores, have heightened that criticism. One such piece of research 
was a longitudinal study in New Hampshire from 1963-67 which showed a 
statewide, median raw score drop of two years in computational ability 
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for beginning eighth graders, from grade equivalent 8.8 to grade equiv­
alent 6.8 (3). Nationwide testing programs such as SAT, Scholastic 
Aptitude Tests, and ACT, American College Testing program, administered 
annually to senior high school students, have shown an alarming decline 
in achievement in recent years. During the past ten years, the average 
score of all SAT candidates fell thirty-five points on the verbal and 
twenty-one points on the mathematical part (22). 
Stephen A. Roderick compared a cross section of Iowa school stu­
dents with earlier classes, 1936, 1951, 1955, and 1965, using mathe­
matics test items from the Iowa Tests of Basic Skills. He found the 
mathematics students of 1973 clearly inferior to former classes in the 
areas of problem-solving, computation of whole numbers, decimals, per­
centages and fractional parts (145). 
Traditionally, mathematics courses have been taught by the lecture-
discussion method. Although teachers using this method have done an 
adequate job of teaching mathematics to many students, it is not ideally 
suited to teaching mathematics to the individual. Spangler lists the 
following reasons for the lack of success, with many students, of teachers 
using the lecture-discussion method (157): 
1. The instructor does not have control over each student's 
learning. 
2. It is impersonal. 
3. The slower student becomes discouraged because of the pace. 
4. The faster student is held back. 
5. The lecture method does not allow for true remedial work. 
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6. Evaluation tests are generally given whether students 
are ready or not. 
7. Outside of placement tests, little can be accomplished 
in the way of recognizing weaknesses, nor can help be 
given to overcome these. 
8. The teacher can only hope that the presentation is be­
ing caught by all (it is not). 
The problem, then, facing many mathematics teachers is succinctly 
stated by Herbert Fremont (45). "Can one teacher with thirty or more 
students in each class conduct his mathematics classes so that each stu­
dent has the chance to leam as much as he can, at a rate and in a man­
ner best suited to his learning style and personal needs?" 
In mathematics, this involves identifying the skill level of the 
individual pupil and then designing a program that carries him as far 
as he desires to advance. One type of program that many schools have 
implemented for this purpose is a continuous progress mathematics. 
A wide variety of individualized mathematics programs, featuring a 
continuous progress learning model, have been implemented nationally. 
Davis, after looking at current theory and practice in individualization 
of mathematics instruction, concludes that people disagree on three 
fundamental issues. They disagree on what we are trying to accomplish, 
they disagree on the psychological foundation upon which individualiza­
tion is based, and they disagree on what schools of the future ought to 
look like if they are individualized (28). 
Three distinct types of future programs for individualized learning 
are seen: the "high technology" with CAI or computer management coupled 
with programmed materials; the version where school looks much as it does 
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at present, math is still a paper and pencil subject, but different 
children are working from different learning activity packages; and 
thirdly, the open lab or math activity model. 
Although there are many proponents of individualized instruction 
in mathematics, others have questioned the success of such programs in 
better meeting the needs of mathematics students. Nichols states (111): 
In writings and at conventions, authors and speakers 
describe teaching practices which combine many media, in­
volves teachers working with groups of students, and in­
volves students working individually--alJL of this under the 
heading of individualized instruction. While I believe 
that such conglomerate practices are very good and I like 
them, the sad fact is that there is no research evidence 
that they produce better results than a teacher teaching 
thirty pupils in one classroom from one textbook. 
Meyers is more specific in her assessment, concluding that IPI, 
Individually Prescribed Instruction, may actually hurt rather than raise 
students' self-image (102) . Others have concluded that individualized 
classes do very little to help marginally motivated students (95). 
It is not the intent of this investigation to support or refute the 
effectiveness of the proliferation of "individualized" mathematics pro­
grams on the national scene. Individualization is a concept of strategy, 
not an end in itself. It was the purpose of this study to investigate 
the effectiveness of a program designed to better help all mathematics 
students reach the cognitive and affective objectives of the mathematics 
curriculum. 
The continuous progress learning model was first employed in a 
limited way in mathematics classes in Marshalltown during the 1969-1970 
school year. It has undergone continuous revision and expansion and 
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has characteristics similar to those described by Kelley when he 
wrote (85); 
An instructional system is individualized when: 
1. The characteristics of each student plays a major role 
in the selection of the objective, sequence of study, 
choice of materials and procedure. 
2. The time spent by each student in a given subject area 
is determined by his performance, rather than by the 
clock. 
3. The progress of each student is measured by comparing 
his performance with his specific objectives rather 
than with the performance of other students. 
Statement of the Problem 
The problem of this investigation was to determine the effective­
ness of an individualized, continuous progress mathematics program 
found in two junior high schools in Marshalltown, Iowa. 
The program was designed primarily to provide selected secondary 
students with an individually paced algebra course based upon specific 
behavioral objectives. The majority of the time students worked indi­
vidually, occasionally in pairs. The majority of the instruction came 
from a nonprogrammed algebra text with individual or small group tutor­
ing from the teacher. Specifically, the purpose of the study was to 
determine if the student's enrollment in the continuous progress course 
contributed significantly to his: (1) achievement of specific cognitive 
behavioral objectives, (2) positive attitude toward mathematics, (3) 
grade in mathematics course, (4) number of mathematics courses completed 
prior to senior high school graduation, and (5) cumulative mathematics 
grade point averages in senior high mathematics. 
The study was also designed to determine if the student's scores 
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on an attitudinal pretest, or subscales of that pretest, or I.Q., had 
predictive value for cognitive achievement in either the continuous 
progress learning model or the lecture-discussion learning model. 
Hypotheses 
The primary hypotheses of this study in the null form are given 
below. 
1. There is no significant difference between the achievement 
as measured by a locally developed criteria referenced test 
of algebra skills of students in the experimental group and 
control group. 
2. There is no significant difference between the attitude 
toward mathematics of the students, as measured by the NLSMA 
Attitude Inventory, in the experimental group and control 
groups. 
3. There is no significant difference between the grades in 
algebra of the students in the experimental group and con­
trol group. 
4. There is no significant difference between any of the atti­
tudinal scales in their predictive ability in terms of stu­
dent achievement of cognitive objectives in mathematics for 
either the experimental or control group. 
5. There is no significant difference in the number of mathe­
matics courses elected during the senior high school years 
or in the cumulative mathematics grade point averages in 
those courses, of students in the control group and in the 
experimental group. 
Definition of Terms 
Operational definition of selected terms used extensively in this 
study were developed for those terms that needed clarification. Those 
terms were defined as follows: 
Continuous Progress is a learning model that basically recognizes 
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that each student does learn at a different rate and provides for the 
unique learning rate of each student. This learning model involves 
first, specification of cognitive behavioral objectives. Then diagnosis 
of individual student's needs, in relation to these objectives, is pos­
sible. The diagnosis should include questions such as: Has the student 
already achieved the specified objective? How can the program be struc­
tured to enable a student to accomplish the objective? The focus should 
be on the individual and logically will provide for his/her singular and 
unique needs and those needs that are common to other or all students. 
Pretests fall into this dimension of continuous progress. 
Prescription follows diagnosis. In addition to difference in team­
ing rate, prescription must also include consideration for the unique 
learning style of each student in recognition that some learn best 
through projects, readings, simulations or by listening, viewing, etc. 
Prescription must also build upon the interests and needs of each stu­
dent, related to the objective at hand. The Learning Activity Packet 
(LAP) is a predetermined prescriptive teaching (learning) device. 
Following prescription comes application. Application encompasses 
the day-by-day activities of the student. Application is the process 
of carrying the terms of prescription to completion. A LAP commonly 
outlines the application that has been prescribed. A LAP is not the 
only possible application procedure. Many more classic application tech­
niques such as projects, readings, etc., can also be appropriate tech­
niques for the application phase. 
Following the completion of the application phase, the educator 
must evaluate the results (e.g., posttests). Has the expected behavior 
change occurred? Can the student perform the needed skills? Does 
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he/she grasp the concepts? Has their self-concept crystallized in the 
manner prescribed? Evaluation must be more than the classic fact recall 
paper-pencil test to truly evaluate the educational purposes. Evalua­
tion logically leads to a repeat of the entire process sometimes with a 
new purpose or goal and sometimes with a recycling activity, to further 
diagnose and prescribe for the original purpose. 
Individualized instruction is not a single, uniform procedure. The 
implementation of programs oriented to the individual rather than the 
group or class takes many forms in actual practice. The three major 
dimensions of any individualized program are (1) the educational task 
or what is to be learned, (2) the learner's behavior or what the learner 
will do to accomplish the learning, and (3) the teacher's behavior or 
what the teacher will do to make the student's learning more efficient 
and more predictably successful. 
Each of these three dimensions must be individualized in order to 
develop a personalized instruction. The learning task can be individ­
ualized by varying the (1) content, (2) instructional objectives, (3) 
instructional materials. The teacher's role can be individualized by 
varying the (1) teaching style, (2) learning environment, (3) helper, 
(4) grouping practices. The learner's role can be individualized by 
varying the (1) learning rate, (2) schedule, (3) learning contracts. 
(Richard P. Manatt, Department of Professional Studies, personal commu­
nication.) 
The following are the four major variations of an individualized 
instruction program: 
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- Individually Diagnosed and Prescribed--In all instances be­
havioral objectives are clearly specified and defined. 
Systems of materials and methods of instruction have been 
developed to enable learners to reach specified behaviors. 
As in all individualized instruction, the pace of instruc­
tion is determined by the individual. 
- Self-Directed--These programs are characterized by well-de­
veloped testing programs, clearly stated curriculum goals, and 
by well-equipped and -developed learning resource centers or 
learning laboratories where a wide variety of materials are 
available. Self-directed instruction is based on the belief 
that each individual's strengths and learning styles are 
unique, and that any preconceived sequence or system does 
the learner an injustice, denying him the freedom to fully 
develop his individuality by prescribing activities which he 
should be learning to prescribe for himself. 
- Personalized--The learner identifies personal learning objec­
tives. Like independent study, personalized instruction is 
usually found in science, social studies, and elective courses, 
whereas the former types are most commonly associated with 
required subjects such as language arts and mathematics. In­
dividual student interest are the primary factors in selecting 
objectives, but once selected, the student follows a directed 
program with specified materials. 
- Independent Study--The learner independently determines both 
learning objectives and the means to attain them. Like the 
self-directed programs, independent study is reserved more 
frequently for the above-average learners. 
The mathematics program that was the object of this research is 
best described by the definition for Individually Diagnosed and Pre­
scribed. 
Delimitations 
The scope of this study was limited to fifty randomly selected 
ninth-grade students in each of two junior high schools in Marshalltown, 
Iowa. Both schools used flexible-modular scheduling. The students 
were divided randomly into two algebra classes in each of the two junior 
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high schools. One class in each school was randomly selected as a 
treatment group and followed the individualized instruction procedures 
described as Individually Diagnosed and Prescribed. The other two 
classes served as control groups and were taught by a traditional lec-
ture-discussion method. The same teacher taught both classes in each 
school. The study was limited to one academic year, 1973-74, when the 
students were in ninth grade. 
Participation in the study was restricted to those students who 
selected algebra over general mathematics as a ninth-grade mathematics 
course. All ninth-grade students were required to choose one course 
or the other. The students had all been in a modified continuous 
progress learning model in mathematics in eighth grade. 
Students originally selected for participation in the study were 
excluded if their parents did not grant them permission to participate. 
These students were replaced by randomly selected alternates. Five 
students were unable to complete the study because they moved to another 
attendance area. 
Variables on which the experimental and control group were com­
pared were confined to achievement on a criterion-referenced, locally-
written algebra achievement test, attitudes toward mathematics, algebra 
grades, number of senior high school mathematics courses elected prior 
to graduation, and cumulative mathematics grade point in those elected 
courses. 
Two teachers, one in each building, taught the algebra classes in 
the study. Each teacher taught one experimental and one control class 
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in order to control the teacher variable. However, it may be that a 
particular teacher management style is more conducive to student success 
in one learning model than another. The two teachers in this study had 
remarkably similar management styles, as measured by psychological 
tests, and that is a factor limiting the generalizability of the results. 
Sources of Data 
Data for this study were obtained from three sources: standardized 
tests, a criterion-referenced, locally-written algebra achievement test, 
and cumulative records of students. Standardized measures used in this 
study were: (1) The National Longitudinal Study of Mathematics Abili­
ties Attitude Inventory, and (2) California Short Form Test of Mental 
Ability. 
The measurements on the National Longitudinal Study of Mathematics 
Abilities Ideas and Preference Test and the criterion-referenced, alge­
bra achievement test developed by Marshalltown Mathematics Department 
were administered in September of 1973, when the students were begin­
ning the algebra course, and again in May of 1974, when the students 
had completed the algebra course. Results of the California Short-Form 
Mental Maturity Test were collected in September of 1973. 
The longitudinal portion of the investigation involved the study of 
the subjects' mathematics programs throughout their remaining three high 
school years. Their senior high cumulative records provided the data 
regarding mathematics courses elected and the students' cumulative mathe­
matics grade points during the 1974-1977 school years. 
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CHAPTER II, REVIEW OF RELATED LITERATURE 
This chapter offers a compendium of what is known about individ­
ualizing instruction (especially mathematics) in the midseventies. A 
history of individualization beginning with Preston Sesich in 1888 (in 30, 
through the Winetka Plan (1913-1920) and up to current programs is given. 
Research on individualization by any methodology as it relates to math­
ematics teaching in secondary, elementary and college classes is reviewed. 
Paul Ligda's book of 1925 (92) and Clement V. Durell's writings (35) are 
cited on the topic of the traditional approach and problems in the teach­
ing of algebra. Rationale for individualization is based upon the writ­
ings of Jackman (79), Harper (60), Ginsberg (50), Koch (88), Trafton 
(168), and DeVault and Jung (32). The combined works of Eugene 0. 
Nichols (111), MacPherson (99), Lipson (93), and Easley and Wietz (36) 
form the basis of the rationale against individualization. 
Jack Edling (37) and Trueblood (171) contributed landmark studies 
on types and evaluation of existing individualized programs. The re­
search of many others received special attention as it related to exist­
ing college, secondary, and elementary school individualized mathematics 
programs. 
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History of Individualization 
The concept of individualized instruction in the United States 
is not new. During the colonial period all instruction was "individ­
ualized" because it was tutorial in design. As the number of children 
enrolled in school increased, this practice gave way to the "graded 
school with its group instruction practices. The dual problem of what 
to do with the child who had already mastered the material and the child 
who could not "keep up" emerged. Solutions involved allowing a high-
achieving student to "skip a grade" or forcing a low achiever to take 
one over. 
The concept of individualization was revived by Preston Sesich in 
1888 in Pueblo, Colorado, when he initiated an individualized program in 
the grade school there (30). In 1900 the Dalton plan was begun, in which 
students worked together in labs on basic subjects while managing their 
own time. The need for an individualized program was stated in 1910 
when Stuart A. Curtis, after noting the results on achievement tests in 
Detroit, stated: 
The only conclusion that can be drawn from these results 
seems to be that improvement in arithmetic must be brought 
about through some device that will reach each individual 
and enable him to progress at his own rate. (27) 
In 1912 at the San Francisco Normal School laboratory school 
Frederick Burk initiated an arithmetic program based upon the continu­
ous progress learning model. Carleton Washbume, a former staff member 
of Burk's initiated a similar but broader program involving all subject 
matter areas in a nongraded, large public school system in Winetka, 
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Illinois (180). The program, known as the Winetka Plan, existed from 
1913-1920. (Indeed, the Crow Island School which was designed for 
pilot-testing the plan is still in operation today.) 
In rural America during the 1920s the one-room rural school was 
prevalent and caused many children's programs to be individualized by 
necessity. In all programs, lack of properly prepared teachers and in­
appropriate learning and testing materials were cited as problems. 
There was also a trend during the 1930s toward a "progressive" and less 
subject-matter oriented curriculum. 
U.S. Military instruction during the second World War made exten­
sive use of teaching machines, programmed instruction and films. In 
the period following, public schools adopted these along with depart­
mentalization, multigrades, ability grouping, and differentiated teach­
ing, with the objective of individualizing instruction. 
The National Association of Secondary School Principals and the 
Institute for Development of Educational Activities cosponsored a semi­
nar on the topic of "How to Enhance Individuality in Learning" in 1967. 
The following points were agreed upon at that conference (121); 
a. Although the administration can establish a structure 
and basic philosophy that encourages individualization, 
it is the classroom teacher who determines if individ­
ualization actually takes place. 
b. Teachers must realize that any grouping of students is 
still a combination of attitudes. 
c. Students of varying achievements should be placed in 
separate classes. New leadership will emerge from the 
slower students and the brighter students can explore 
more challenging topics. 
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d. Parents advocate conformity and are mainly interested 
in students who can pass tests. 
In 1970, E. Glenadine Gibb, president of the NCTM, stated that it 
had become apparent that if individualization in mathematics was to take 
place, there was a need to define objectives and state them behaviorally. 
There was also a need to develop pretests and posttests for diagnostic 
and assessment purposes and a need to develop a classroom management 
system that would enable a teacher to plan each pupil's program in accord­
ance with his needs and to monitor his progress (47). Gibb summarized 
the problems facing teachers of mathematics who would individualize math­
ematics instruction. Among these problems were: 
1. Can mathematics teachers reach agreement on what the curricu­
lum objectives ought to be and can these objectives then be 
stated objectively? 
2. Can research be designed to determine how individual chil­
dren best learn mathematics and what particular learning 
model best fits that individual style? 
3. Can instructional strategies be designed that will match 
individual learning styles? 
4. Is it possible to develop materials for individualiza­
tion that do not have a prohibitive cost? 
5. Can changes be made in the teacher education program that 
will prepare beginning teachers to properly assume the 
changing role of the teacher in an individualized program? 
(47) 
Gibb reemphasizes the need for research in these areas as she 
states; "Research in mathematics education has made little headway in 
these areas in the past. Will more progress be made in the future?" 
(47). 
The current thoughts of most mathematics educators toward the 
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problems involved in attempting to individualize instruction are best 
expressed by John B. McDowell: 
The vitality of a school system can be gauged in many 
ways, but one of the most reliable measures is the degree to 
which it can be creative and flexible. A school system de­
serves to survive only if it is restless about its present 
level of performance and constantly seeks new and more effec­
tive ways to educate youngsters. Each generation faces new 
problems and new challenges; the schools of each generation 
must be prepared to meet them. Only if a system is creative 
and flexible, can it respond to new needs and create new de­
signs and forms to accomplish its objectives. 
Educational structure is a means and not an end. 
Structure simply provides an instrument through which the 
teaching-learning process can be carried on efficiently and 
effectively. When one structure seems to slow down this 
ptoc -:. s, the designers of structure must have the resource-
fulneis and the courage to try others. 
No particular structure is the best for all situations. 
If there were a best structure, then all schools would un­
doubtedly adopt it. What works in some cases does not in 
others. Therefore, designers must try to determine through 
research and experience which structure provides for their 
teachers, students, and parents the greatest opportunities 
for teaching and learning. (98) 
The Teaching of Algebra 
Historically, algebra originated in problems and equations but was 
used only by experts. Simple notation, evolved by Descarte, Ureta and 
others in the sixteenth century, made it usable by others. The initial 
difficulties with algebra are motivational. Lack of motivation must be 
overcome. People are interested in persons, objects, and subjects to 
the same degree as they promise to influence present or future welfare. 
Each individual in the class must be made to realize that he needs mathe­
matics for present or future use. 
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When analyzing the need for algebra by the average citizen, people 
often start with the correct premise, "People use very little algebra," 
but arrive at the wrong conclusion, "therefore they have very little 
need for it." People do not miss something they have never possessed 
and not knowing what can be done with it, they can't perceive the need 
for it in their own lives. 
Nearly fifty years ago Ligda described them in this manner; 
They are much like savages who never miss the benefits 
and comforts of an undreamed of civilization. When a savage 
finds himself in a situation where he would be benefited or 
his life saved through the use of the tools or drugs of 
civilization, he uses whatever makeshifts are available, 
prospers or fails, lives or dies, in blissful ignorance of 
the factors that really determine the issue. Similarly, 
our average citizen, when confronted by some situation re­
quiring quantitatively thinking and knowledge, calmly side­
steps the issues through the use of makeshifts, the guess, 
and trial-and-error methods. If lucky in his guesses, he 
becomes a prominent businessman, firmly convinced of the use-
lessness of schooling. If unlucky, he is speedily removed 
from places of responsibility and his opinion is considered 
to be of no importance. (92) 
The problems caused by this lack of motivation are compounded by 
the methodology used in a traditionally-taught algebra class. Durell 
expresses the traditional pedagogy when he states that teaching should 
be directed at those in the class who are "underaverage, but not by a 
great deal—that is, those who an impatient or exhausted teacher will 
call stupid, though he could not fairly call them weak-minded." He 
feels it is the duty of the teacher to ignore those who are "very back­
ward and underdeveloped," who "require continuous individual attention." 
The teacher can "do very little indeed for them without being unjust to 
the rest" (35). 
18 
However, Durell seems to express a conflicting philosophy in his 
statement: 
A teacher has the opportunity of making a far closer personal 
study of his pupils than, say, any doctor can of his patients, 
and should be able to make his prescription much more a 
matter of individuality than of routine. (35) 
He goes on to say that there are four conditions necessary for 
success in the teaching of algebra. 
1. It must give the student constant practice in clear 
thinking. 
2. It must train and develop his powers of expression, 
and improve his writing of English; ordinary English, 
not textbook English. 
3. There must be frequent opportunities for making easy 
and simple checks, verifying the accuracy of results 
which have been obtained. 
4. There must be continual reference to the affairs of 
everyday life to illustrate the practical utility of 
the subject and to emphasize the important part it plays 
in modern scientific discovery. (35) 
The frustration inherent in the teaching of first-year algebra 
was best summarized by John Wesley Young in 1925 in his introduction 
to Durell's book. 
There can be little doubt that elementary algebra, 
in its traditional form, has been the least satisfactory 
of our secondary school mathematics courses. (35) 
Rationale of Individualization 
In a lecture presentation to a particular class the teacher must 
aim his presentation at the conceptual level of every student in the 
class, or else he will fail with some. Clearly a teacher finds this 
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impossible. His presentation will be at too high a level for some and 
too low a level for others and will likely be optimum for none. 
Harper's research findings support this concept when she indicates 
that students at the outer extremes of mental ability benefit most by 
individualized instruction (60). Ginsberg's research indicates that 
the thought structure underlying a child's mathematical knowledge are 
quite complex, making the problems of diagnosing effective procedures 
for individualized learning immense (50). 
However immense, Koch states the logic of why these problems must 
be solved: 
Now it comes about that whatever we tell the learner, 
he will make something that is all his own out of it. He 
will build it into his own scheme of things, and relate it 
uniquely to what he already uniquely holds as experience. 
Thus he builds a world all his own, and what is really im­
portant is what he makes of what we tell him not what we 
intended. 
Obviously, then you must have a learner-centered cur­
riculum, not because of differences in learning, motivation, 
style of learning, or the needs of society, but because there 
really is no other choice from the perception point of view, 
individual differences are as varied and as many as the in­
dividual students in the school building. It would be fool­
ish to attempt a program of instruction, other than individual­
ized instruction, simply because it would be another matter 
of misapplication of known facts concerning perception. Chil­
dren cannot afford such mismanagement. (88) 
Indelicato concurs with the opinions stated above when he lists 
the fact that all learning takes place in the individual, as the number 
one guiding principle for those who would individualize instruction. 
Most attempts to individualize instruction have been based upon his 
second guiding principle, that each person leams at a different rate. 
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Computer-assisted instruction, programmed instruction and self-pacing 
programs have all been considered (77). 
All of the above programs require increased expenditures in terms 
of time, personnel, materials and facilities. The most expensive of 
these, CAI, was regarded as the hope of the future by some educators. 
Max Jerman expressed this opinion in 1972 when he stated: 
There is no doubt in my mind that the computer will 
prove to be the greatest teaching aid we have ever had. 
Without it there is little serious hope of being able to 
individualize instruction. (80) 
However, of these programs, self-pacing offered the best possibil­
ity of increased individualization with minimum expenditures for mate­
rials and facilities. The LAP, Learning Activity Package, was accepted 
by many as the most feasible vehicle for individualization. Cardarelli 
stated the basic philosophy behind the use of LAPs as follows: 
1. Each student is an individual who has a right to receive 
instruction geared to his needs, his interests and his 
capabilities. 
2. The teacher's role is that of diagnostician, prescriber, 
motivator, and facilitator of learning. 
3. The student's role is that of an independent person cap­
able of making decisions, accepting responsibility for 
his own education, and getting along with others. 
4. The atmosphere of the LAP program classroom or school 
must reflect an open structure where initiative, cre­
ativity, exploration, meaningful interaction, and 
awareness of the needs of others can flourish. (17) 
The role of the student in assuming responsibility for his own 
learning and his own individual growth rate is of primary importance 
in this particular mode of instruction. While instruction focuses upon 
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student, changes must also occur in the curriculum, evaluation, pupil-
role, and teacher-role. 
Trafton refers to the philosophy behind the new role of the teacher 
in an individualized program when he states: 
The heart of what it means to individualized instruction 
is found in the acceptance of pupils as individuals who de­
serve teachers' respect and confidence, together with supportive 
concerns about each individual's learning that communicates 
itself to children. (168) 
Specifically, teachers who are working in an individualized learning 
model will: 1) pursue multiple objectives, 2) plan and prepare in terms 
of individuals, 3) communicate with individuals while others are busy, 
4) use immediate and delayed feedback to students, 5) observe and record 
individual growth, 6) evaluate each student on his own growth and de­
velopment and report this to parents through conferences. 
Because it is not known what personal characteristics are relevant 
to any given differentiation in instruction, nor are adequate means for 
measuring them known, it is better to implement individualized instruc­
tion by allowing the learner to make decisions about his own learning. 
Helping learners learn to make good decisions about themselves then be­
comes a pervasive essential of an individualized program. 
DeVault and Jung take this view of a teacher who possesses the 
above capabilities. 
. . . the teacher is a clinician—a guide and a counselor. 
The teacher is also a mathematics instructional specialist, 
whose understanding of the variety of mathematical opportuni­
ties within the environment makes him an effective link to the 
student whose self-understanding in a mathematics sense is to 
be associated with appropriate learning resources in the en­
vironment. It must be remembered that the teacher is an 
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essential part of that environment and, as such, plays two 
particularly essential roles. First, the teacher may be ex­
pected to assist the individual learners through one-to-one 
conferencing or in small seminar groups, to make sense and 
order out of the knowledge and understandings he has gained 
and the processes he has used through the utilization of less 
personal resources within the environment. Second, the 
teacher serves as a model. He represents an open approach 
to mathematics content and an inquiring mind interacting with 
the student, as he is both learner and teacher searching the 
learning sources of the environment with a mathematically 
inquring mind. (32) 
The basis of individualization is not in the structure but in the 
teacher. The teacher must be creative and perceptive; he or she must 
believe that children want to learn. The teacher must respect each stu­
dent and his behavior individually and must be able to work with chil­
dren in an orderly but not rigid way. The teacher is the most impor­
tant variable who must accept a philosophy committed to meeting the 
individual needs of children. He or she must be prepared for the new 
role of diagnostician and guide rather than lecturer. 
Gloria Barczyk expressed the concern of most school administrators 
who would individualize instruction when she said, "The teacher is 
almost always the key to success or failure of an innovative program" 
Rationale Against Individualization 
Eugene D. Nichols, textbook author and head of the department of 
mathematics education at Florida State University, is one of the sever­
est critics of the current teaching practices in mathematics that are 
designated as individualized instruction. He states that after careful 
scrutiny of current practices and experimentation only one conclusion 
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is justified: 
It is yet another change in form without change in 
substance. As an experiment, it is valuable. It is not, 
however, an important addition to current practice. Many 
important questions of theory and practice are yet un­
answered. (Ill) 
The fact is that the use of programmed materials and CAI, or 
other mechanical devices, have decreased within recent years. CAI pro­
grams as recently as 1972 offer only tutorial programs, drill-and-
practice programs and problem-solving applications. 
The overselling of CAI has contributed to its decline in usage. 
It will not solve all the problems. Several studies have shown no sig­
nificant difference in achievement tests between high school students 
who have had problem-solving experience on computers and those who have 
not. Students like CAI but often do not see any relation between it 
and previous classroom work. 
Teacher acceptance is important. A well-planned teacher workshop 
before beginning use of CAI in schools has made the difference between 
significant pupil gains in achievement or no gain in achievement. 
Nichols states that all existing research concerning forced pacing 
of students versus a student moving at his own pace shows no significant 
difference in terms of cognitive learning (111). His conclusion is that 
individualization of instruction is based upon a wrong premise, that 
premise being that a child has his "own rate of learning." Eric Mac 
Pherson agrees, contending that there is no such thing as a child's own 
rate of learning, before we have specified the mode of instruction. The 
rate of a child working on his own may be considerably slower than the 
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same child working in a traditional class (99) . 
One reason for this may be that students learn better in groups 
than individually. MacPherson cites a recent study that showed that 
under some circumstances a group may learn more than would the most 
able member of the group working independently. There was very little 
evidence that would suggest that a group would do less well than the 
most able member of the group (99). 
Lipson thinks that one strength of the conventional system is that 
it is a coordinated, daily group activity and that the group gives the 
activity importance. In contrast, an individual working alone lacks 
motivation because very few humans feel that their personal activities 
are terribly important (93). 
Moreover, teachers are more interested in the global aspects of 
teaching and all of their goals can't be reduced to a set of behavioral 
objectives. Teachers find that some of the outcomes they want to strive 
for just can't be translated into behavioral objectives, and often these 
are outcomes of the highest priority. Such things as independence of 
thought, originality, initiative, and imagination are omitted and the 
final course list of objectives are all cognitive and emphasize mastery 
of relatively simple skills. 
Even the best-devised behavioral objectives have serious limitations 
for evaluation. Usually, they only describe intended cognitive outcomes 
of instruction. Evaluation should include those affective program out­
comes that don't lend themselves to evaluation through the use of be­
havioral objectives. 
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Nichols believes that the teacher does not want himself placed 
in the multiple roles of objectives writer, prescriber of instruction, 
resource person, and advisor. Teachers' lack of acceptance can't be 
attributed to stubbornness, or laziness, or conservatism, but rather to 
the fact that they have tried to individualize instruction and found it 
lacking. The teacher must be in direct control of the entire teaching 
situation (111) . 
A more serious condemnation of individualized instruction is that 
it does not enable interaction between a mature and disciplined mind 
and that of a novice to take place. Piaget and Getzels both point out 
the importance of social interaction within the classroom to the educa­
tion of children who must take their place as creative participants in 
a larger social system. 
Easley and Wietz feel that the results of their research and 
Piagetian research raise serious doubts about the psychological basis of 
individualized programs that were characterized as follows: (1) There 
are "activity packages" that are intended for the child to use largely 
independent of the teacher that vary in time duration from one-half hour 
to two weeks. (2) There are decision points at which a decision is 
made concerning which activity package a child is to work on next, the 
decision being based upon performance on a test. (3) There are behavior 
goals for each activity package (36). 
During their research, they were struck with the phenomenon that 
children often bring major systematic misconceptions to the solution of 
any problem. Even if deeper understanding of children's thinking were 
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possible, the fact that any given child often has several ways of think­
ing about the same problem make decisions based primarily upon test data 
likely to be unreliable. They concluded that children should be given 
a greater role in planning their own activities. Not all children have 
cognitive style that would allow them to profit and to enjoy the cexpo­
nents of the above described individualized system (36). 
For the above stated reasons, Clark concluded that individualized 
programs were not successful when they simply turn a child "loose" in 
a basal text to proceed at his own rate. He suggested the following 
five checkpoints for organizing an individualized program that would 
overcome those difficulties: (1) prepare instructional objectives, 
(2) determine the instructional needs of each student, (3) use appropri­
ate instructional materials, (4) provide for group instruction on major 
concepts, and (5) use a plan of continuous evaluation and remediation 
(21). 
Nichols disagrees, concluding that; 
There are two essential ingredients in the educational 
process which are necessary for teaching individuals to face 
novel problems situations; (1) face-to-face discovery 
process--a back-and-forth encounter between a mature mind 
and a developing mind, and (2) a "room for disagreement" and 
"questioning" attitude on the part of the learner. No in­
dividual system in existence today has these features built 
into it. (Ill) 
For all of the rhetoric involved in stating both sides of the ques­
tion of individualization of instruction, all agree on the significance 
of the contribution of the individual teacher in the teaching situation. 
George Henderson, a critic of individualization, states it this way: 
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It's the teacher that counts in the long run for most 
students, not systems of management or types of materials. 
Our efforts to improve instruction in mathematics should 
be directed toward helping teachers develop the character­
istics of great teachers rather than toward the develop­
ment of meaningless management schemes that depersonalize 
learning. (61) 
Types, Descriptions, and Evaluations of Existing Programs 
Jack V.' Edling has described the primary characteristic that differ­
entiates an individualized program for a group oriented one in this man­
ner; ". . .if each individual is allowed to set his own pace, then the 
instruction meets the essential criterion which differentiates it from 
group instruction" (37). Instruction must be oriented toward the indi­
vidual rather than the group, always involving individual pacing, and 
involving a variety of arrangements with respect to objectives and media. 
Trueblood categorized the types of individualized instruction in 
the following manner (171): 
Sources of Sources of 




A. Ind. Diag. and 
Presc. 
B. Personalized 
Learner C. Self-Directed D. Independ. Study 
In practice, types A and B have been most often observed in conjunc­
tion with required subjects such as mathematics and English. Types C 
and D have been employed successfully with science, social studies and 
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electives. Types B and D were most successful when used with above 
average learners. 
An example of a type A course was the individualized algebra course 
that was begun in Evanston Township High School, Evanston, Illinois, 
in September, 1968. Evanston had just adopted a flexible modular sched­
ule. Teachers realized that although there was theoretical flexibility, 
mathematics classes were still being conducted in the same rigid way. 
The philosophy of the school was to have the students assume more 
of the responsibility for their own learning. Under the new schedule 
they had a great deal more unscheduled time and had to make decisions 
concerning time allocations. An individualized continuous progress 
mathematics program seemed to answer both problems. 
The Houghton-Mifflin basic algebra text and related materials, pro­
grammed workbook, tests, and audio-tapes were made the heart of the 
course. Students were scheduled into three, thirty-five minute small 
group sessions and one or two large groups. The small groups were work 
sessions and the large were formal instruction. 
Teachers made the following observations: 
1. Most students learned quite well on a standardized test. 
Even the students in the minimal group learned a good bit 
of algebra. 
2. Most students learned how to schedule and pace themselves 
and learned some important skills in learning math. 
3. The time spent in the math class was a time of activity 
and work--not one of too often idle non-participation. 
4. From what we are learning from the Geometry teachers this 
year, the students seem to be more capable of coping with 
this next course than have been other groups. Unfortunately, 
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there is no statistical data to substantiate this. There 
is only indefinable teacher impression. 
5. The teachers felt that some of the disadvantages of the 
program were that too many of the students did not complete 
the material. The classwork was of a great sameness and, 
consequently, somewhat boring to the student. Large 
amounts of badgering were required to force procrastinating 
students to take tests. (90) 
Edling observed four major trends in his massive study on individ­
ualized instruction in 1970. The first was a concern about traditional 
skill and subject matter content, the attempt to state the objectives 
in behavioral terms, and to extend the range of skills and subjects. 
The second trend was the placing of less emphasis on the acquisi­
tion of specific skills and more emphasis upon the optimum development 
of the individual. This was commonly termed the "child-centered" 
approach. Much more emphasis was put upon the child's objectives and 
needs and the teacher's work with the individual child to help him 
achieve those objectives. 
The third trend was the increasing acceptance of the concept that 
the state of expanding knowledge is so great that the only legitimate 
objective of school is to develop independent, life-long learners. This 
places the emphasis upon the affective domain; that is, developing a 
pleasant attitude toward school and toward learning and developing the 
self-concept of the student as an independent learner. 
Finally, there was the trend toward a new curriculum in which skills 
and subject matter were clearly specified and continually evolving. 
They were evolving in terms of a relevancy to the individual and the 
society in which those skills and concepts must be used (37). 
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Three fundamental procedures for diagnosing individual needs were 
observed: (1) Criterion tests or normative tests were used as the 
primary sources. (2) Data were given an objective analysis, i.e., a 
given score had an agreed upon meaning and a specified learning ex­
perience follows; or data were given a subjective analysis and teachers 
prescribe a wide range of learning experiences using test data as only 
one factor in determining future student learning experiences. (3) In­
dividual teachers or a team of teachers diagnosed the learner's re­
quirements (37) . 
The answer to the question, which method of diagnosis works best, 
must be put into the context of the objectives of the particular school. 
Edling's opinion was that eventually the learners characteristics will 
differentiate diagnostic procedures more than other factors. 
Actual management procedures for individualized instruction involve 
three components: (1) the method of prescribing learning activities, 
(2) the nature of the setting in which these activities take place, and 
(3) the way time was scheduled in the various learning settings. These 
three components have been combined in all possible configurations. 
Activities could either be selected by the student or directed by the 
teacher. Learning areas could either be single, as is characterized 
by one classroom with one teacher designed for a single discipline; or 
the learning area could be larger than a single classroom, usually em­
ploying a team of teachers with aides or student teachers. Students' 
time could be either scheduled or unscheduled for any particular 
activity. 
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Very rarely were standardized tests used as a measure of the 
program's effectiveness. Formal tests accompanying published materials 
and teacher-made and administered tests were more often used. Subjec­
tive teacher judgment and student self-evaluations were major components 
of the evaluation system. The reason usually given for not using 
standardized tests was that the instruments available did not relate 
well enough to the program's objectives (37). 
Fifty percent of the schools in Edling's study had no formal evi­
dence of the effectiveness of their program and had no plan to obtain 
such evidence. However, seventeen other schools did have standardized 
test data. Some schools found no significant difference in achievement 
when compared to control schools or to their own previous records, but 
more schools reported favorable findings. No school reported a loss in 
achievement resulting from an individualized program. The general re­
action of administration was that the standardized achievement tests 
available were inappropriate instruments for measuring their objectives. 
The informal reaction of teachers was that they had never worked 
harder than when organizing and implementing an individualized program 
nor had they ever felt more satisfaction with what they were doing for 
students. Teachers not involved in the programs were often critical. 
Some teachers who had had a successful experience with an individual­
ized program wished to return to a more traditional procedure because 
it was "easier and less demanding." 
Student reaction was almost universally positive, although, a few 
students, usually less than five percent, tried to take advantage of their 
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additional freedom. Initial parental reaction was often skeptical. 
They were concerned that the individualized approach would not be as 
good as the traditional. Students who did not function well in a 
traditional setting showed little initial change when shifted to an 
individualized program. Parents then had something to point at as the 
cause of their child's difficulties, the new program. In most cases, 
skepticism dissipated rapidly with the advent of student enthusiasm. 
Overall truancy and drop-out rates were lowered (37). 
Seventeen of the schools, thirty-seven percent, reported that they 
had not encountered any problems worthy of note (37). The primary con­
cern in the other schools was with the teachers. They believed that 
unreasonable demands were being placed upon them and that they were not 
being given sufficient training and support. Parents were the second 
major source of problems, especially in the college-oriented, affluent 
areas. In their opinions, the school was not making the demands upon 
the children that they expected. Students caused few problems but there 
was a low percentage who could not adjust to the new procedures and 
freedom. The unavailability of learning materials appropriate for use 
in an individualized, self-instructional program was a serious problem 
for some schools. 
Individualized Mathematics Program in Secondary Schools 
Various approaches attempting to implement an individualized ap­
proach to the teaching of mathematics utilizing teacher produced objec­
tives and materials have been attempted at the seventh and eighth grade 
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level. Research has centered around individualized programs in self-
contained classrooms (6, 90, 106, 120, 180, 184). Some programs have 
involved team teaching or team learning as an adjunct to the individ­
ualization (120, 186). Prigge and others (122) also used a technologi­
cal approach involving one teacher, one aide, and programmed materials 
using thirty teaching machines. 
Student achievement in the individualized programs was generally 
as good or better than that in traditional programs. Results from 
Calvin's study showed that students in their experimental schools gained 
1.9 years in eight months. Students in two control schools taught 
traditionally showed 1.3 years growth for a similar time span (16). Re­
search by Larsson (91), Banks (6), Morgan and Powell (107) indicated 
that high ability and highly motivated students profited most from in­
dividualized instruction. Morgan and Powell emphasized the ability 
level and motivation of their students in England by the following 
comment: 
We were still very worried. We knew that nearly all of the 
pupils were working very hard. Their requests that we fiddle 
extra mathematics time for them at the expense of other sub­
jects was an embarrassing illustration of this. We also knew 
that they were continually gaining in confidence, as instanced 
by their almost total neglect of the answer books and sheets. 
We were enormously impressed by the increasing maturity of 
their approach; it was never necessary to supervise either work 
or tests on those occasions when one of us was absent. But we 
were still worried by whether all of these welcome gains had 
been purchased at the success of examination success. (107) 
The results of the examination showed that "all those who were 
expected to pass did so" along with a surprising number of potential 
failures (107). 
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However, Larsson found no change in the achievement of average 
ability children and the individualized instruction even had an adverse 
effect upon the achievement of low ability children (91). Prigge's and 
others research corroborated the results when they found that slow 
learners were just as difficult to motivate as in a traditional class. 
Overall, none of the researchers found any general attitudinal differ­
ence. However, both Prigge and others and Larsson found that discipli­
nary problems tended to increase in individualized classes. One reason 
that was advanced for this increase was the monotonous procedure em­
ployed in the individualized classes. Interestingly, Webb's class of 
identified "disruptive students' showed significant improvement in 
classroom behavior in terms of time of task, task relevant, and disrup­
tive behaviors, in an individualized program (182), 
When comparing three different individualized situations (self-con-
tained classroom, team-teaching, teacher-aide-teaching machines) with 
each other, rather than with a traditional classroom, the self-contained 
classroom produced the best results and was most economical as shown by 
a cost-benefit analysis. The lower ability children did achieve more 
when using the teaching machines than did similar children in the self-
contained situation. Similar results with high-school age children were 
found. 
No differences were found when comparing individualized to tradi­
tional classes in college preparatory math courses. Neither Englert 
(39) nor Ludemann and others (96) found any difference in achievement 
between first-year algebra courses taught individually or traditionally. 
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Englert used teacher and peer instruction while Ludemann and others used 
videotape. 
While Englert found no attitudinal changes, Ludemann and others 
did find that students had a significantly more positive attitude toward 
mathematics in the individualized class. Despite this change, it was 
interesting to note that concerns were expressed about "too much talk 
and wasted time" and a "lack of motivation by average students." 
Baley and Benesch (5) found similar results to Prigge's and others 
when working with low-ability children, only of high-school age rather 
than junior high. Individualized instruction utilized by a teaching 
team—teacher, teacher assistant, and student assistant--and based upon 
programmed materials proved to be more effective than traditional instruc­
tion in teaching basic computational skills in a ghetto area. 
A cost effectiveness study showed the team teaching situation to be 
more cost effective, even though it involved more people. The individual­
ized approach was especially advantageous in a ghetto area as it toler­
ated a high absence rate. Even though achievement was significantly 
more in the individualized program, it was only one year's gain in a 
year's time. The increasing retardation rate of the students was halted, 
not improved. 
Results comparing a traditionally-taught geometry course with a 
computer-managed individualized course found no difference in achieve­
ment (43)- Although there was no research to evaluate the program, 
Osmundson made the following observation and conclusion about a team-
teaching approach to an individualized program in geometry; (1) A 
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mathematics department must wholeheartedly favor an individualized pro­
gram before undertaking it or serious problems will result. (2) Teach­
ers will be busier than evér before and should have materials available 
before school starts. (3) Testing becomes more of a learning experi­
ence for the student rather than just an evaluation. (4) Students 
will move more slowly through the course but this should be weighed 
against other benefits. (5) Teacher attitudes will be different. About 
65 percent of the teacher's day will be spent in one-to-one instruction. 
(6) Members of the department must all have an open mind to new ideas 
and become involved (116). 
Reports of individualized programs for second-year algebra students 
also supported the earlier findings in other college prep courses, that 
highly motivated students were successful in an individualized program 
while students with low motivation had difficulty. Lochner and others 
concluded: 
. . . most of our students who were able to manage their 
time and work on their own performed satisfactorily. These 
students enjoyed having the opportunity to plan their own 
work schedules and to learn more if desired. On the other 
hand, the students who lacked self-directed work habits 
tended to drift, become discouraged, fell behind, and lost 
interest. The net result was that we improved our instruc­
tional program for the self-directed students, but had made 
little progress in helping the marginally motivated students 
who were primarily dependent upon teacher imposed structure. 
(95) 
Noddings (113) supported this contention when she stated. 
Most college preparatory students at this level can 
participate effectively in a program that requires a well-
developed sense of responsibility on the part of the stu­
dent . 
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She did note the following advantages to all students over tradition­
ally taught courses: (1) Students and teachers work together toward a 
common goal; the individual student's growth, (2) Fear of tests was 
largely eliminated, (3) The brightest, most ambitious students complete 
more work than they do in a traditional classroom. (4) The slowest stu­
dents learn something and achieve a sense of satisfaction. (5) We no 
longer have the effect of cumulative ignorance because a student does 
not undertake work for which he is not prepared. (6) Failure has almost 
disappeared. A few students drop the course in fear of the work load 
and the individual responsibility involved, but those who persist make 
the grade. (7) Students learn how to study, how to pace themselves, 
and how to evaluate their own strengths and weaknesses. (8) Grading is 
fair and easy; there is no need for a maximum grade for slow groups or 
a minimum grade for high groups. All of this is built into achievement 
levels, and each student knows where he stands at all times. (9) The 
results of standardized tests have been good. The program has been in 
operation for four years, and for each of these years, results have been 
significantly better in eleventh-year mathematics than for any other 
year of mathematics instruction (113). 
Individualization by CAI and IPI 
Individualization of instruction in mathematics by means of compu­
ter assisted instruction, CAI, or through the use of a programmed system 
of individually prescribed instruction, IPI, has been an integral part 
of many school programs from elementary to college level. Most of these 
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programs were funded by federal government Title I grants. The per 
pupil costs were extremely high and in view of the inconclusive results 
regarding the effectiveness of those systems for overall mathematics 
instruction, their extensive use in public schools must await further 
modification of the programs and reduction in costs. However, with 
modification as a future alternative method of individualization, these 
programs deserve discussion and consideration. 
Computer Assisted Instruction was used for algebra and general 
math courses in the Pittsburgh and Philadelphia school districts. The 
predominant theme for the curriculum was teacher-monitored independent 
study for each student. The CAI students in both courses made greater 
gain scores from pre- to posttests on nonnormed achievement tests than 
did control groups taught traditionally. However, the posttest scores 
for the experimental group were adjusted in terms of the amount of the 
course completed, since many students did not complete the course. This 
led to an unfair comparison, in the opinion of this writer. There were 
no significant differences on standardized achievement tests. Gipson 
also found, while working with seventh-grade disadvantaged students, 
that they achieved better than control students on a test directly re­
lated to instructional content but not on a wide-range achievement 
test (51). 
No consistent attitudinal differences were found in the Pennsylvania 
study although there was a decrease in positive attitude toward CAI as 
the year progressed. There was a more positive correlation between a 
positive attitude toward mathematics and achievement within the CAI 
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students than with the control group (104). Gipson's students did 
evidence an increased interest in mathematics (51). 
A large portion of the research involving CAI has involved elemen­
tary and junior high age students with Patrick Suppes Drill and Practice 
materials on computational skills. The largest such study, involving 
six thousand students, showed that the gain scores in computational 
skills for students receiving additional instruction on the computer 
exceeded those of a control group, who received no additional help (163). 
With regard to results from this study Prince states: 
. . . there is little significant difference between groups 
of high income, high I.Q. children on CAI and regular in­
struction, (if teachers are comparable in ability) but 
startling results are obtained in favor of CAI in Negro and 
low-income groups regardless of ability. (123) 
Mendelsohn found similar results while working with disadvantaged chil­
dren in New York City (101). Suppes and others established in a separate 
study that physically disadvantaged, hard of hearing children could 
achieve gains expected of normal children by the use of CAI (164). 
The per pupil costs in this project were extremely high. The first 
year costs were $612/pupil, the second year $145/pupil, the third year 
$93/pupil and the fourth year $20/pupil (158). 
Three projects in fourteen separate districts in the Los Angeles 
area using Suppes' materials in grades three through seven also reported 
higher posttest mean scores for the experimental groups and more experi­
mental students exceeded their expected growth rate. Although computa­
tion scores were higher for the CAI students, they did not perform as 
well as control students on tests of reasoning ability (117). 
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Other negative results for CAI were recorded in Kentucky when com­
paring CAI with another Title I program for disadvantaged. Both pro­
grams were designed to individualize instruction and upgrade basic 
skills. Posttest results overwhelmingly favored the other program and, 
in addition, students liked mathematics significantly better who did not 
have computerized instruction (159). 
In Chicago, using materials other than Suppes', a CAI System was 
implemented that runs on a UNIVAC 418-III computer and used the drill 
and practice strand from the Computer Curriculum Corporation. Students 
from twenty-one elementary schools, who qualified for compensatory edu­
cation under Title I, gained one month for every one month instruction. 
The national average for compensatory education students is 5-6 months' 
growth in eight months' instruction (94). 
In contrast to the findings with elementary and secondary students, 
Underkoffier found that high ability college students with good mathe­
matics background performed better under CAI than they did using teacher-
centered instruction. However, the comparisons were not significant for 
low-ability students with poor background in a general education mathe­
matics course (172). 
It is interesting to note that with college students achievement was 
greater when they were simply given the correct answer with an explana­
tion of why it was correct rather than an explanation of his error. Stu­
dents who had their first names used by the computer scored better than 
those who did not and preferred this type of response (150). 
Rockhill reached the following conclusion about the place of CAI 
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in the teaching of mathematics. 
From the extensive research on individualized in­
struction one concludes that mathematics is a discipline 
which should lend itself to computerized individualization 
of instruction and that such individualized instruction 
should be a most effective alternative to group instruction 
when considerable variability in background exists. (144) 
(The underlining is that of this writer.) 
Another type of program, often connected with Title I projects, 
that has been developed in an effort to individualize instruction is en­
titled Individually Prescribed Instruction (IPI) . IPI was created by 
the Learning Research and Development Center at the University of 
Pittsburgh (1963-64). They also developed ALMS (Alternative Learning 
Management System) to go with IPI. IPI is an instructional system based 
upon a specific set of behavioral objectives and has diagnostic instru­
ments and teaching materials correlated with these objectives. Funda­
mental to IPI is a detailed diagnosis of pupils' skills and monitoring 
of pupil progress. 
An IPI program was used in Minneapolis as a Title I project. Dur­
ing the first two years achievement gains in the project group equaled 
those expected for a normal group. Fifth-grade students in the project 
showed an achievement gain over those in other Title I schools in Minne­
apolis who did not use IPI (84). Holste found that the type of prescrip­
tion used with IPI instruction significantly affected mathematical prog­
ress, retention, and on-task behavior of children. Although there was an 
interaction between teacher and treatments, the most effective prescrip­
tion was when children were given a complete choice of how to achieve 
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mastery (67). 
Although staff reaction was favorable and students had a more posi­
tive attitude toward mathematics, the fifth-graders in the IPI program 
had a poorer self-image than did comparable students at comparison 
schools (84). Meyers also found in a separate study, covering a three-
year-time period, that students in their first year of IPI had a higher 
self-image than did those who had had two or three years of IPI. More­
over, these results were consistent across both high-achieving students 
and low-achieving students (102). 
Meyers concluded that IPI may not be geared to individual success 
any more than traditional programs are, or that teachers may not be 
teaching IPI as it was intended. Meyers suggested that in fact there 
may be no school program that can provide the successful experiences 
that lead to a high self-concept (102). 
It may be that a student's lower self-concept in an IPI program 
helps to explain the results of a study that involved children in an 
IPI project and tested the hypothesis that aptitudes are predictive of 
rate of learning. Only a few correlations between aptitude and rate were 
significant. Aptitude-treatment interactions were also hard to find. 
There was some evidence that bright, flexible, assertive students per­
form better when instructional methods are flexible and require inde­
pendence (78). These results demonstrate that there are no simple rela­
tionships between pupil aptitudes, school program and rate of learning. 
There is evidence from Title I programs in Cleveland, Ohio, that 
when IPI is used for an extended period of time, there is no 
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achievement gain. Students who had IPI for two or three years showed 
no evidence of superior performances and, in fact, in some instances, 
the control group scored significantly higher (166). 
A different use was made of IPI materials in Nevada, at an adult 
basic education center. Significant gains were shown in achievement 
test scores at four different test sites in the short time span of 
March to May. These results indicated that adults can leam from a 
modified IPI system. 
No attempt was made to compare growth with a control group using 
another learning mode. Extensive modification of the program was neces­
sary including administrative and teacher training programs, materials, 
distribution models, and the program content itself (24). 
Two other current commercial programs available to help teachers 
individualize instruction in mathematics are project PLAN (Programmed 
Learning According to Needs) and IMS (Individualized Mathematics System). 
Project PLAN was designed to vary not only the rate but content studied 
for each student. It utilizes a variety of sources and alternative 
activities within each TLU (Teaching Learning Unit). The program util­
izes input from parent and student desires to help determine the program 
of studies. The per pupil cost is quite high and little research is 
available with regard to the effectiveness of the program (100). 
The results from the use of IMS in twenty-three schools indicate 
that only from five to thirty percent of the students can complete the 
first six levels of IMS during the six years of elementary school. Stu­
dents at or above grade level did not achieve one-year's growth in a 
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year as measured by standardized achievement tests. Students six months 
or more below grade level did achieve one-year's growth, however. 
The researchers concluded that this result was caused by brighter 
students being placed below grade level by IMS placement tests, admin­
istered at the beginning of the year. These students were prevented 
from working new topics during the year; therefore, the regression 
equation showed that gain in Grade Equivalent scores was largely a func­
tion of how far back in IMS the student started as compared to his posi­
tion as measured by a standardized test. 
Individualization for Slow Learners 
and the Teacher's Role 
Very little organized information has resulted from research in­
volving problems of the slow learner in mathematics. However, almost 
all of the reports of the implementation of mathematics programs for 
these students have emphasized that slow learners need to succeed. 
Collins in her discussion of teaching styles for slow learners at 
the secondary school level states that the ideal learning climate is 
rich with varied media; it is structured, warm, facilitating, accepting 
of movement and purposeful noise. Although structured, the environment 
should be nonthreatening (23). 
She concludes that since these students have learned at a less than 
average rate in the past that they will probably continue to do so and 
that mathematics programs that are based upon continuous progress are 
needed. Conditions for establishing independence and responsibility in 
slow learners are difficult to establish. Part of the problem is to 
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adopt a teaching style that counteracts the learned behavior, that little 
is expected of these students. 
The time requirement for earning credit must be lifted from the 
students if they are to have equality of educational opportunity. They 
can't be expected to achieve the mathematical literacy required of fully 
functioning persons in the same time span as other students (23). 
Results from the evaluations of nine California compensatory pro­
grams during the 1971-72 school year tended to support Collins' conclu­
sions. These projects were designed to increase reading and math skills 
in slow learners and emphasized success. 
The composite most effective project served 250 students, involved 
heterogeneous grouping and instruction was individualized. The least 
effective projects used homogeneous grouping and were only slightly in­
dividualized. The average number of months of gain per month of instruc­
tion for all nine mathematics projects over a three-year-period was 1.4. 
(186). 
Pearson, writing in the NCTM yearbook on the teaching of mathe­
matics to the slow learner, noted the importance of the role of the 
classroom teacher. He stated: 
Trading stamps, air-conditioning, concrete materials, 
new texts, learning-activity packages, and every other in­
dividualized or non-individualized approach imaginable mean 
nothing to the slow learner without a competent--classroom 
manager--a sensitive teacher. This person . . . can create 
in the classroom a compensating environment that is favor­
able to learning. (118) 
In fact, most writers on individualization of mathematics instruc­
tion in the classroom return to the importance of the individual 
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classroom teacher in determining the success or failure of a particu­
lar program. 
The teacher was referred to as the most significant contributing 
factor to student's attitude toward mathematics. The degree of teacher 
understanding, effectiveness and appreciation of mathematics were sig­
nificantly related to student attitudes (2). 
In a recent report, the National Assessment of Educational Progress 
noted that mathematics achievement for seventeen-year-olds had fallen 
four percentage points between 1973 and 1978. In addition, the nearly 
one million high school seniors who took the SAT tests in 1978 had a math 
average of 467, compared with an average math score of 492 in 1967. 
This was so despite the fact that students were taking more math courses 
than ever before, according to a questionnaire included with the SATs. 
The "back-to-the-basics" movement, rather than solving the problem, 
was blamed for contributing to it. Drill on computation has replaced 
attention to problem solving and the remedy for poor performance in this 
area should not be to expand rote drill and mechanistic approaches to 
teaching mathematics. 
Summary 
In this review the history of individualization was traced through 
Susich, 1888; Dalton, 1900; Buck, 1912; Washburn, 1920; and the efforts 
of other educators during and succeeding World War II (in Ray B. Dean, 
30). 
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Methodology in the teaching of algebra was discussed by Ligda (92) and 
Durell (35). Lack of motivation and the inability of teachers to meet 
individual needs of students were stated as the reasons for making 
algebra the least satisfactory of our secondary school mathematics 
courses. 
The rationale for individualization was stated and was based upon 
two principles: (1) that all learning takes place within the individ­
ual, and (2) each person leams at a different rate. The role of the 
pupil in assuming responsibility for his own learning and growth rate 
is of primary importance; however, curriculum evaluation and teacher-
role must also undergo changes. The teacher's acceptance of the new 
role of diagnostician and guide rather than lecturer is the key to suc­
cess in an individualized program. 
Eugene Nichols (111) and Eric MacPherson (99) were cited as propo­
nents of the rationale against individualization. They stated that the 
premise that a child has his own "rate of learning" is incorrect. They 
argue that the rate of learning depends upon the mode of instruction. 
The coordinated daily group activity of the conventional system will 
often help the student learn more than he will working independently. 
Generally speaking, the most serious condemnation of individualized in­
struction found was that it did not enable social interaction between a 
mature mind, which could bring order out of the mathematical misconcep­
tions of children, and the mind of a child. 
Jack Edling (37) concluded from his landmark study of the efficacy 
of individualized instruction in secondary school mathematics that no 
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schools implementing individualized instruction had a loss in achieve­
ment when compared to control schools and most had a gain. However, re­
sults from later studies were mixed, e.g., at times pupils in tradi­
tional programs achieved more than those in individualized programs. 
Lack of motivation was often a problem, especially with lower ability 
children. Highly self-motivated and high-ability children often achieve 
more in an individualized program. Often there were no significant mean 
differences in achievement between traditionally taught and individual­
ized classes. If highly self-motivated and high-ability children often 
achieve more in individualized program, then this would suggest that 
the nature of the students selecting algebra would enable them to be 
more successful in the continuous progress learning model that is the 
subject of this study than in a traditional lecture-discussion class. 
The use of computer assisted instruction (CAI) or individually pre­
scribed instruction (IPI) as methods of individualization have both 
produced inconclusive results with regard to effectiveness. In both 
cases, per pupil costs have been extremely high. Prince (123) and 
Mendelsohn (101) both found that CAI increased student achievement when 
working with low-income and disadvantaged children. Johnson (84) and 
Meyers (102) in separate investigations found that continued use of IPI 
to be damaging to the student's self-image. 
Slow learning students in mathematics need to succeed. This is 
best accomplished by the establishment of a warm, structured, facilita-
tive learning climate where the program is individualized. Apparently 
the role of the teacher is extremely important because of the difficulty 
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in establishing independence and responsibility in slow learners. 
Modem mathematics programs generally have not fulfilled educators' 
hopes of better student attitudes and, in fact, have sometimes created 
negative attitudes. The best pedagogical procedure seems to be to asso­
ciate mathematics with something pleasant, demonstrate the usefulness, 
start with what the learner knows and let him proceed from there at his 
own pace. 
The overriding concern of administrators who would initiate these 
self-paced, individualized programs was expressed by Bicknell quoting 
Alice S. Hilton when she stated: 
The adaptation of an individualized instruction pro­
gram to the school situation requires the conviction and 
enthusiasm of the teacher; no strategy is better than the 
teacher who is using it. (12) 
Materials that have been written expressly for individualized 
mathematics classes suffer from a lack of evaluation. Writing an "In 
Depth Report About a Commercial Individualized Mathematics Series" for 
the Educational Products Information Exchange Institute, the evaluator 
said. 
What is needed is a strong data base and a well designed eval­
uation study. . . . Evaluation needs to be conducted to 
establish the relationship between the design of the program, 
its effective implementation, and achievement of the outcomes 
of the objectives. (78) 
Individualization of instruction was a rising tide. Its impetus 
came from the data of psychology on individual differences and a cul­
ture that emphasized individual development and choice. But it was in 
a primitive stage. It should have built upon extensive research in in­
struction but that data base was largely ignored. Whether users choose 
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to expand this data base may well determine whether individualized in­
struction becomes a viable force in education or was just another pass­
ing fad. 
There have been some extremely successful individualized, self-paced 
programs. However, that trend may have been reversed in the time that 
this study was in progress. Decreasing scores nationally on college 
entrance tests and the much published results of the National Assessment 
of Educational progress have influenced the public to demand less innova­
tive programs and a move "back to the basics." 
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CHAPTER III. METHODOLOGY 
Introduction 
The principal question in the investigation was "does the contin­
uous progress learning model of teaching first-year algebra increase 
student achievement or improve student attitude when compared with the 
lecture-discussion learning model?" A random sample of first-year 
algebra students in two Marshalltown, Iowa, junior high schools was 
chosen, a device for measuring achievement in first-year algebra was 
locally written, a device for measuring student attitudes toward 
mathematics instruction was chosen (the National Longitudinal Study of 
Mathematical Abilities, Attitude Inventory, hereafter known as The 
NLSMA Attitude Inventory) and an analysis was made. 
The Sample 
The data were gathered from two sources: (1) a three-year junior 
high school, grades seven, eight, nine in Marshalltown, Iowa, named 
Lenihan, (2) a three-year junior high school, grades seven, eight, nine 
in Marshalltown, Iowa, named Anson. 
Marshalltown is a community of approximately 27,000 population, 
located near the center of Iowa. It is a suburban type community with 
fifty-one light industries and serves as a retail center for a large 
rural area. The school system is organized on a K-6-3-3 plan and 
there are twelve elementary schools, three junior high schools, and one 
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senior high school with a total student population of approximately 
7,000. 
The sources yielded subjects with certain similar characteristics. 
Each had elected algebra over general math when given a choice of ninth 
grade mathematic courses. Fifty students participated and were randomly 
selected from among ninety-seven algebra students at Anson Junior High. 
Fifty student participants and fifteen alternates were selected from 
among one hundred and twenty-two algebra students at Lenihan Junior 
High. The students were selected in a random manner using a table of 
random numbers. 
The alternates were selected because it was thought that it was 
necessary, for legal reasons, to obtain parental or guardian permission 
to participate in the experiment. A letter explaining the nature of the 
research project along with a permission to participate card was mailed 
to each of the students' parents. The parents were not aware of whether 
their child was to be a member of the experimental or control group. A 
copy of that letter and the accompanying permission card were included 
in Appendix A. Thirteen alternates were used at Anson Junior High and 
eleven alternates were used at Lenihan Junior High. 
The students were then randomly separated into two classes of 
twenty-five students each in each of the two buildings. One class in 
each of the two buildings was randomly designated as the experimental 
class while the other was designated as the control class. 
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Operation of the Experimental Sections 
The students in the experimental section were assigned to attend 
algebra class for two 18-minute modules or 36 minutes total for five 
days out of every six that the school was in session. Each school was 
using flexible-modular scheduling, on a six-day cycle, and all mathe­
matics classes were scheduled in this manner. 
This is an unusually small amount of scheduled class time for an 
algebra course; however, in addition to this class time, there was a 
mathematics resource center open at all times in each of the schools. 
The student was to go there for additional help and study time. This 
center was staffed either by a para-professional with a mathematics back­
ground or by a regular mathematics teacher, or often, by both. There were 
similar resource centers available in English, science, and social 
studies, along with a separate media center. 
Individual students could schedule themselves into any of these 
areas during their nonclass time. There was a planning period, or home­
room scheduled at the beginning of each day. During this time the stu­
dents, with the approval of their homeroom teachers, planned the use of 
their nonscheduled time for each day. The amount of nonclass time that 
a student wished to spend in the mathematics resource center was largely 
a result of his/her own decision-making process. If a student was spend­
ing an inordinately large or small amount of time in a particular area, 
the homeroom teacher was to guide change in the student's activity 
pattern. A teacher could also request that the homeroom teacher pur­
posely cause a student to schedule him/herself into a resource center 
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for additional help. 
The algebra course basically followed the scope and sequence of 
the text in use. However, there had been considerable revision and de­
letion by the total mathematics staff. The basic text was Modem School 
Mathematics, Algebra I, 1970, Houghton-Mifflin publishers. Fifty-one 
major behavioral objectives had been chosen by the total mathematics 
staff for the first-year course in algebra. A copy of these objectives 
was included in Appendix A. 
The student was given a study module containing two to four of 
these major objectives and a listing of the pages in the text that 
would provide information that would help him to accomplish the objec­
tive. A suggested list of problems from the text was included. The 
teacher could assign all or some of the problems from this list, as was 
required by individual students for mastery of the objective. These 
assignments tended to be somewhat standardized by the teacher, unless a 
student demonstrated that he/she understood the material with fewer repe­
titions, or that he/she had a need for additional practice. 
The individual student worked alone during the thirty-six minute 
class period ar occasionally with one or two other students. There were 
two basic modes of instruction. First, the student read and studied 
the example and explanations in the test. He/she followed this by work­
ing practice problems and verifying his own answers. 
Secondly, if he/she found that they did not understand the text 
explanation and examples well enough to do the practice examples or that 
they were getting incorrect answers, they could ask the teacher for 
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help. This help was usually given in the form of one-to-one tutoring 
between the teacher and the student. The teacher could also refer the 
student to audio-tape explanations that had been prepared by the text­
book publisher to accompany the text. The teacher could also refer the 
student to another student who did understand that objective for one-to-
one peer tutoring. 
This last method was used less frequently than was desired because 
of the reluctance of most students to take time away from their own 
work in order to help others. Another type of teacher aid was large-
group type instruction to a small group of students who had similar 
problems. This method of help was used infrequently as the students 
got into the course because they tended to get spread out through the 
objectives and did not have similar problems. 
The students progressed from objective to objective as quickly as 
their ability and motivation allowed. They were encouraged to work as 
quickly as possible and to spend additional time in the resource center 
or at home working on algebra, but no deadline or time limits were set. 
Testing was done over sets of two-four objectives at a time and was 
done when the student declared that he or she was ready. A test could 
be taken either during regular classtime or in the mathematics resource 
center during a student's unscheduled time. If a student's test results 
indicated that he did not understand the objectives being tested, he 
was required to get additional help, do some additional practice prob­
lems, and then retake the test. A student was not allowed to go on to 
the next set of objectives until he had demonstrated mastery of the 
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previous set. 
Operation of the Control Sections 
The students in each of the two control sections were assigned to 
attend algebra class thirty-six minutes a day for five days out of every 
six-day cycle. Like those students in the experimental section, they 
were expected to spend additional time in the mathematics resource 
center working on algebra. 
They followed the same procedure as the experimental group in 
determining the amount of time spent in the resource center. The time 
was largely determined by the individual with the guidance of a homeroom 
teacher advisor. 
The course followed exactly the same scope and sequence, used the 
same basic text and supplementary materials, and had the same fifty-one 
objectives as did the experimental course. 
The classroom dynamics within the control classes could best be 
described as a "traditional" lecture-discussion algebra class. The in­
struction was group oriented and the teacher determined the pace through 
the objectives. Following a lecture on one of the objectives, each 
student was given an assignment from the text or supplementary material 
that was designed to help him/her master the objective. Each student 
received the same assignment and was required to hand in the written 
work. All students took tests over from two to four of the objectives 
at the same time, on a day that was determined by the teacher. 
The student could leam from the lecture, from studying the text, 
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from one-to-one teacher tutoring during classtime after the lecture or 
other activities had been completed, or by one-to-one tutoring from the 
teacher or para-professional during time spent in the resource center. 
The amount of one-to-one tutoring during classtime was extremely limited 
by the time taken for other activities. 
Unlike the experimental classes, if a student "failed" or showed 
lack of mastery of an objective, he/she was not required to do review 
work on that objective and retake the test. He/she continued on with 
the group to the next set of objectives and the lower test scores on the 
previously "failed" tests were averaged with all others to determine a 
final grade. All students in both experimental and control groups 
"passed" the course. 
Teacher bias in the results was reduced as each teacher in each 
building was assigned one control class and one experimental class. The 
two teachers made every effort to avoid contaminating the results. They 
treated both classes the same within the confines of the described 
experimental and control procedures. 
Development of the Evaluation Instruments 
For purposes of this study, three tests were used to measure the 
students' intelligence quotient, the students' achievement of the cogni­
tive objectives in the algebra course, and the students' attitude toward 
mathematics. These three tests were respectively, the California Short-
Form Test of Mental Maturity, Level Three; a criterion-referenced, 
locally-developed test of algebra achievement; and the National 
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Longitudinal Study of Mathematics Achievement Attitude Inventory. 
The California Test of Mental Maturity, Level Three, was specifically 
designed to test students from grades seven to nine. This level con­
sists of both language and nonlanguage sections. The language, non-
language and total scores are all reliable and these scores correlate 
well with other general aptitude tests. The norming is adequate with 
regard to both number and stratification. Scores were reported as 
derived Intelligence Quotients. 
The criterion-referenced algebra achievement test was a product 
of those members of the Marshalltown Schools secondary mathematics staff 
who were involved in the teaching of first-year algebra. There were 
nine members on the test-writing team. From an extensive list of pri­
mary, written, cognitive, behavioral objectives for the first-year 
algebra course, the committee selected fifty-one to be tested that they 
judged to be the most important. The author wrote from two to five 
alternative test items for each of the fifty-one objectives. These 
alternative test items were submitted to each committee member as an 
expert jury who separately rated the test items as to their item 
validity for the stated objectives. These ratings of the committee mem­
bers were combined to make the final selection of the test items. The 
test was piloted in the spring of 1973 at Lenihan Junior High and needed 
modifications were made. 
The National Longitudinal Study of Mathematics Achievement Atti­
tude Inventory (NLSMA) generates scores on personality variables which 
reflect a student's motivation for learning mathematics. Previous 
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research indicated that a student's motivation had implications for his 
learning ability and performance in the field of mathematics. Three 
major categories of personality variables obtained from the inventoiry 
were (1) attitudes toward mathematics, (2) mathematics test anxiety, 
and (3) ideal self-concept. 
The development of this attitude inventory was organized by the 
School Mathematics Study Group as a part of a longitudinal study of the 
attitudes and achievements of students in various mathematics programs. 
Data obtained in the normative phase of this development were analyzed 
in accordance with three criteria: (1) face validity--the theoretical 
meaningfulness of the item, (2) group statistics on the item--it had 
to allow for variation approximating a normal distribution, and (3) in­
ternal consistency--the degree to which it correlated with the appro­
priate subscale. 
Subscales included in the NLSMA Attitude Inventory were: 
(1) Math or Non-Math. This scale reflects how well a stu­
dent likes math and considered it important in relation 
to other school subjects. 
(2) Math Fun or Dull. This scale reflects the pleasure or 
boredom a student experiences with regard to mathematics 
in an absolute sense and also in comparison to other 
subjects. 
(3) Pro-Math Composite. This scale reflects the students' 
overall positive attitude toward mathematics. 
(4) Math Easy or Hard. This scale reflects the ease or diffi­
culty which a student associates with math performance. 
(5) Ideal Math Self-Concept. This scale reflects how a stu­
dent wishes he were in relationship to mathematics. 
(6) Facilitating Anxiety. This scale reflects the type of 
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student reactions to stress that helps performance. 
(7) Debilitating Anxiety. This scale reflects harmful or 
performance reducing student reactions to stress situ­
ations . 
There were also a number of areas for which the inclusion of the 
full-scale of test items could not be justified. These were of interest, 
however, and single-item scales were included to provide some informa­
tion in these areas. The single-item scales were: 
(1) Father's vocation 
(2) I use math outside of school 
(3) I would like to use math outside of school. 
In addition to these three evaluation instruments, the students' 
first and second semester grades were obtained from their teachers at 
the conclusion of the year of study. Subsequent to the students' gradu­
ation from senior high school, the students' cumulative record folders 
were searched to provide data on the number of mathematics courses elected 
and their average grade points in those courses, during their senior high 
school years. 
Statistical Analysis 
The grading procedures for the control and experimental groups were 
identical. Grades were determined by a combination of scores on short 
criterion-referenced tests over two or three objectives. The students 
were required to complete a series of written assignments, to the satis­
faction of the instructor, before taking each of the short tests. The 
following grading scale was used: 
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90% to 100% correct = A 
80% to 89% correct = B 
60% to 79% correct = C 
50% to 59% correct = D 
49% and below = F 
Scores within three percent of the limits in each category were given 
"+" or grades. The mean score of all the completed tests within a 
semester was used to determine the student's grade from that semester. 
There were no cumulative tests given and the scores on the final post-
test did not effect student grades. 
The data collected by the NLSMA Attitude Questionnaire, the cogni­
tive pretests, the cognitive posttests, student algebra grades, number 
of senior high mathematics courses elected, and the cumulative mathe­
matics grade points in those elected courses were coded in a format appro­
priate for use with the Statistical Analysis System (SAS). These pro­
grams provided the statistical comparisons necessary for the study. 
In order to determine statistical significance, the data were sub­
mitted to Analysis of Variance (ANOVA) by regression. This technique 
was utilized to identify those individual statements of the NLSMA Atti­
tude Inventory which were statistically significant. Because of the in­
equality of the cell populations, the regression format was judged appro­
priate to provide the required sums of squares for the analysis of 
variance. 
Two independent regression models were drawn from the general form­
ula which is given below. In the first model, represented sex, I.Q., 
first semester course grade, second semester course grade, pre- and post­
attitude scales, pre- and postcognitive test scores, number of senior 
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high mathematics courses elected, and the cumulative mathematics grade 
points in those elected courses. During the second model, multiple re­
gression, I.Q., and pretest attitude scales were used as variables with 
postcognitive test scores and first and second semester grades as de­
pendent variables. 
The following Fix Effects Linear Model was used in the regression 
analysis of the NLSMA Attitude Questionnaire and in the Cognitive Pre­
test and Posttests: 
Y.. = B + B.X + e.. 
ij o J m ij 
where : 
= the score of the individual in the treatment j 
= y intercept 
Bj = beta weight for the treatment 
Xj = the effect of the treatment 
e. . = the error associated with measurement of individual i 
in treatment j. 
Assumptions ; 
1) The experimental errors are independent both within each 
treatment level and across all treatment levels. 
2) The experimental errors e^^'s are normally distributed 
within each treatment population. 
3) The variance due to experimental error within each treat­
ment population is homogeneous. 
The paired sample t test was used to determine whether a signifi­
cant difference existed between treatment means as evidenced in the 




= the mean of group 1 
Xg = the mean of group 2 
2 
= the variance group 1 
2 Sg = the variance group 2 
n^ = the number of subjects in group 1 
n^ = the number of subjects in group 2 
JX^X^ = covariance between X^ and Xg 
Descriptive statistics were calculated for all of the previously 
mentioned variables. 
In order to insure statistically adequate cell frequencies in the 
analysis, certain categories were collapsed from the original three 
categories^ These include: 
1. Collapsing I.Q. into three categories: 
(1) I.Q. less than 110 
(2) I.Q. from 110 to 118 
(3) I.Q. greater than 118 
2. The original categories were: 
(1) I.Q. less than 100 
(2) I.Q. from 101 to 115 
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(3) I.Q. over 115 
3. The original categorization represented: 
(1) less than average 
(2) one standard deviation above average 
(3) more than one standard deviation above average 
Statistical significance was set at the ,05 level. Significant 
findings for all main effects and interactions involving treatment were 
reported. All treatment means and standard deviations were given for 
each item of the NLSMA Attitude Inventory, the first and second semester 
algebra grades, the cognitive pretest and posttests, the number of senior 
high mathematics courses elected, and the cumulative mathematics grade 
point in those elected courses. 
Limitations of the Study 
1. The study was limited to one hundred randomly selected ninth-grade 
students from two junior high schools in Marshalltown, Iowa, using 
flexible modular scheduling. 
2. Participation was restricted to students who had selected algebra 
over general math as a ninth-grade course. All participants had 
been in a modified continuous progress learning model in seventh 
and eighth grade. 
3. Students who had been originally selected to participate were ex­
cluded if their parents did not grant them permission to partici­
pate. This process resulted in the participation of twenty-four 
randomly selected alternates. 
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4. Variables on which cxperimenLal and control groups were compared 
were confined to achievement on a criterion-referenced, locally-
written, open-ended algebra achievement test, attitudes toward 
mathematics, algebra grades, number of senior high mathematics 
courses elected, and the cumulative mathematics grade point in 
those elected courses. 
5. Although each of the two teachers involved taught one control and 
one experimental group, it may be that their management styles were 
more conducive to student success in one learning model than an­
other. 
The Hypotheses 
In Chapter I the hypotheses were grouped into four main headings, 
but in total there were seventeen hypotheses to be tested. All hypothe­
ses were tested by F-tests obtained by multiple regression applied to 
analysis of variance. 
1. There is no significant difference between the achievement, as 
measured by a locally-developed criterion-referenced test of 
algebra skills, of students in the experimental group and the 
control group. 
2. There is no significant difference between the achievement, as 
measured by a locally-developed criterion-referenced test of 
algebra skills, of students according to sex. 
3. There is no significant difference between the achievement, as 
measured by a locally-developed criterion-referenced test of 
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algebra skills, of students according to their ability levels, 
high, medium, or low. 
4. There are no significant interaction effects on achievement be­
tween sections and ability level, between sections and sex, or 
between sex and ability level, or among section and ability 
level and sex. 
5. There is no significant difference between the grade-point aver­
age in algebra the first semester of students in the experi­
mental group and the control group. 
6. There is no significant difference between the grade-point aver­
age in algebra the first semester of students, according to sex. 
7. There is no significant difference between the grade-point aver­
age in algebra the first semester of students, according to their 
ability levels, high, medium, or low. 
8. There are no significant interaction effects on grade-point aver­
age of students between section and ability level, or between 
section and sex, or between sex and ability level, or among sec­
tion and ability level and sex. 
9. There is no significant difference between the grade-point aver­
age in algebra the second semester of students in the experi­
mental group and students in the control group. 
10. There is no significant difference between the grade-point aver­
age in algebra the second semester of students according to sex. 
11. There is no significant difference between the grade-point aver­
age in algebra the second semester of students, according to sex. 
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their ability level, high, medium, or low. 
12. There are no significant interaction effects on grade-point aver­
age of students between section and ability level, or between 
section and sex, or between sex and ability level, or among sec­
tion and ability level and sex. 
13. There is no significant difference in attitudes toward mathe­
matics, as measured by the Math or Non-Math subscale of the NLSMA 
Attitude Inventory, between the experimental group and the con™ 
trol group. 
14. There is no significant difference in attitudes toward mathe­
matics, as measured by the Math or Non-Math subscale of the NLSMA 
Attitude Inventory, between students according to sex. 
15. There is no significant difference in attitudes toward mathe­
matics, as measured by the Math or Non-Math subscale of the NLSMA 
Attitude Inventory, between students according to their ability 
level, high, medium, or low. 
16. There are no significant interaction effects toward mathematics, 
mathematics, as measured by the Math or Non-Math subscale of the 
NLSMA Attitude Inventory, between section and ability level, 
between section and sex, or between sex and ability level, or 
among section and ability level and sex. 
17. There is no significant difference in attitudes toward mathe­
matics, as measured by the Math Fun or Dull subscale of the NLSMA 
Attitude Inventory, between the experimental group and the con­
trol group. 
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18. There is no significant difference in attitudes toward mathe­
matics , as measured by the Math Fun or Dull subscale of the NLSMA 
Attitude Inventory, between students, according to sex. 
19. There is no significant difference in attitudes toward mathe­
matics, as measured by the Math Fun or Dull Subscale of the NLSMA 
Attitude Inventory, between students, according to their ability 
level, high, medium, or low. 
20. There are no significant interaction effects toward mathematics, 
as measured by the Math Fun or Dull subscale of the NLSMA Atti­
tude Inventory, between section and ability level, or between 
section and sex, or between sex and ability level, or among sec­
tion and ability level and sex. 
21. There is no significant difference in attitudes toward mathe­
matics, as measured by the Pro-Math Composite subscale of the 
NLSMA Attitude Inventory, between the experimental group and the 
control group. 
22. There is no significant difference in attitudes toward mathe­
matics, as measured by the Pro-Math Composite subscale of the 
NLSMA Attitude Inventory, between students, according to sex. 
23. There is no significant difference in attitudes toward mathe­
matics, as measured by the Pro-Math Composite subscale of the 
NLSMA Attitude Inventory, between students, according to their 
ability level, high, medium, or low. 
24. There are no significant interaction effects toward mathematics, 
as measured by the Pro-Math Composite subscale of the NLSMA 
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Attitude Inventory, between section and ability level, or be­
tween section and sex, or between sex and ability level, or 
among section and ability level and sex. 
25. There is no significant difference in attitudes toward mathe­
matics, as measured by the Easy or Hard subscale of the NLSMA 
Attitude Inventory, between the experimental and the control 
group. 
26. There is no significant difference in attitudes toward mathe­
matics, as measured by the Easy or Hard subscale of the NLSMA 
Attitude Inventory, between students, according to sex. 
27. There is no significant difference in attitudes toward mathe­
matics, as measured by the Easy or Hard subscale of the NLSMA 
Attitude Inventory, between students, according to their ability 
level, high medium, or low. 
28. There are no significant interaction effects toward mathematics, 
as measured by the Easy or Hard subscale of the NLSMA Attitude 
Inventory, between section and ability level, or between section 
and sex, or between sex and ability level, or among section and 
ability level and sex. 
29. There is no significant difference in attitude toward mathe­
matics, as measured by the Ideal Self-Concept subscale of the 
NLSMA Attitude Inventory, between the experimental group and the 
control group. 
30. There is no significant difference in attitude toward mathe­
matics , as measured by the Ideal Self-Concept subscale of the 
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NLSMA Attitude Inventory, between students, according to sex. 
31. There is no significant difference in attitude toward mathe­
matics, as measured by the Idea 1 Self-Concept subscale of the 
NLSMA Attitude Inventory, between students, according to their 
ability level, high, medium, or low. 
32. There are no significant interaction effects toward mathematics, 
as measured by the Ideal Self-Concept subscale of the NLSMA 
Attitude Inventory, between section and ability level, or be­
tween section and sex, or between sex and ability level, or 
among section and ability level and sex. 
33. There is no significant difference in attitude toward mathe­
matics, as measured by the Father's Occupation subscale of the 
NLSMA Attitude Inventory, between the experimental group and the 
control group. 
34. There is no significant difference in attitude toward mathe­
matics, as measured by the Father's Occupation subscale of the 
NLSMA Attitude Inventory, between students, according to sex. 
35. There is no significant difference in attitude toward mathe­
matics, as measured by the Father's Occupation subscale of the 
NLSMA Attitude Inventory, between students, according to their 
ability level, high, medium, or low. 
36. There are no significant interaction effects toward mathematics, 
as measured by the Father's Occupation subscale of the NLSMA 
Attitude Inventory, between section and ability level, or be­
tween section and sex, or between sex and ability level, or 
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among section and ability level and sex. 
37. There is no significant difference in attitude toward mathe­
matics, as measured by the Use Math Outside of School subscale 
of the NLSMA Attitude Inventory, between the experimental group 
and the control group. 
38. There is no significant difference in attitude toward mathe­
matics, as measured by the Use Math Outside of School subscale 
of the NLSMA Attitude Inventory, between students, according to 
sex. 
39. There is no significant difference in attitude toward mathe­
matics, as measured by the Use Math Outside of School subscale 
of the NLSMA Attitude Inventory, between students, according to 
their ability level, high, medium, or low. 
40. There are no significant interaction effects toward mathematics, 
as measured by the Use Math Outside of School subscale of the 
NLSMA Attitude Inventory, between section and ability level, or 
between section and sex, or between sex and ability level, or 
among section and ability level and sex. 
41. There is no significant difference in attitude toward mathe­
matics, as measured by the Like to Use Math Outside of School 
subscale of the NLSMA Attitude Inventory, between the experi­
mental group and the control group. 
42. There is no significant difference in attitude toward mathe­
matics, as measured by the Like to Use Math Outside of School 
subscale of the NLSMA Attitude Inventory, between students, 
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according to sex. 
43. There is no significant difference in attitude toward mathe­
matics, as measured by the Like to Use Math Outside of School 
subscale of the NLSMA Attitude Inventory, between students, 
according to their ability level, high, medium, or low. 
44. There are no significant interaction effects toward mathematics, 
as measured by the Like to Use Math Outside of School subscale 
of the NLSMA Attitude Inventory, between section and ability 
level, or between section and sex, or between sex and ability 
level, or among section and ability level and sex. 
45. There is no significant difference in attitude toward mathe­
matics, as measured by the Facilitating Anxiety subscale of the 
NLSMA Attitude Inventory, between the experimental group and the 
control group. 
46. There is no significant difference in attitude toward mathe­
matics, as measured by the Facilitating Anxiety subscale of the 
NLSMA Attitude Inventory, between students, according to sex. 
47. There is no significant difference in attitude toward mathe­
matics, as measured by the Facilitating Anxiety subscale of the 
NLSMA Attitude Inventory, between students, according to their 
ability level, high, medium, or low. 
48. There are no significant interaction effects toward mathematics, 
as measured by the Facilitating Anxiety subscale of the NLSMA 
Attitude Inventory, between section and ability level, or between 
section and sex, or between sex and ability level, or among 
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section and ability level and sex. 
49. There is no significant difference in attitude toward mathe­
matics, as measured by the Debilitating Anxiety subscale of the 
NLSMA Attitude Inventory, between the experimental group and the 
control group. 
50. There is no significant difference in attitude toward mathe­
matics, as measured by the Debilitating Anxiety subscale of the 
NLSMA Attitude Inventory, between students, according to sex. 
51. There is no significant difference in attitude toward mathe­
matics, as measured by the Debilitating Anxiety subscale of the 
NLSMA Attitude Inventory, between students, according to their 
ability level, high, medium, or low. 
52. There are no significant interaction effects toward mathematics, 
as measured by the Debilitating Anxiety subscale of the NLSMA 
Attitude Inventory, between section and ability level, or between 
section and sex, or between sex and ability level, or among 
section and ability level and sex. 
53. There is no significant difference in attitude toward mathe­
matics, as measured by the Total Score of the NLSMA Attitude In­
ventory, between the experimental group and the control group. 
54. There is no significant difference in attitude toward mathe­
matics, as measured by the Total Score of the NLSMA Attitude In­
ventory, between students, according to sex. 
55. There is no significant difference in attitude toward mathe­
matics, as measured by the Tota1 Score of the NLSMA Attitude 
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Inventory, between students, according to their ability level, 
high, medium, or low. 
56. There are no significant interaction effects toward mathematics, 
as measured by the Total Score of the NLSMA Attitude Inventory, 
between section and ability level, or between section and sex, 
or between sex and ability level, or among section and ability 
level and sex. 
57. There is no significant difference in the number of mathematics 
courses elected during their senior high school years, between 
the experimental group and the control group. 
58. There is no significant difference in the number of mathematics 
courses elected by male and female students, during their senior 
high school years. 
59. There is no significant difference in the number of mathematics 
courses elected by students during their high school years, 
according to their ability level, high, medium, and low. 
60. There are no significant interaction effects on the number of 
mathematics courses elected during their senior high school 
years, between section and sex, or between sex and ability 
level, or between section and ability level, or among section, 
sex and ability level. 
61. There is no significant difference in the cumulative mathe­
matics grade point, during their senior high years, between 
the experimental group and the control group, 
62. There is no significant difference between males and females 
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in their cumulative mathematics grade points, during their 
senior high school years. 
63. There is no significant difference in the cumulative mathe­
matics grade points, of students during their senior high 
school years, according to ability level, high, medium or low. 
64. There are no significant interaction effects on the cumulative 
mathematics grade points, during their senior high school 
years, between sex and section or between sex and ability 
level or between section and ability level or among sex, sec­
tion and ability level. 
65. There is no significant difference between the individual In­
telligent Quotient scores, the total pretest attitudinal scores, 
or any of the attitudinal test subscales, in terms of their 
ability to predict the posttest algebra achievement test scores 
for either the experimental group or the control group. 
66. There is no significant difference between the individual In­
telligent Quotient scores, the total pretest attitudinal scores, 
or any of the attitudinal test subscales, in terms of their 
predictive ability for first semester course grades in algebra, 
for either the experimental or the control group. 
67. There is no significant difference between individual Intelli­
gent Quotient scores, the total pretest attitudinal scores, or 
any of the attitudinal test subscales, in terms of their predic­
tive ability for second semester course grades in algebra, for 
either the experimental or the control group. 
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CHAPTER IV. FINDINGS OF THE STUDY 
In order that the results of this study may be presented as clearly 
as possible, a brief restatement of the objectives is provided as an 
introduction to this chapter. 
The objectives, as previously stated, were 
(1) To determine if students who participate in a continuous 
progress learning model in first-year algebra perform the 
same, as measured by a criterion-referenced achievement 
test, as students who receive instruction in a traditional 
manner. 
(2) To determine if students who participate in a continuous 
progress learning model in first-year algebra perform the 
same, as measured by course grades, as students who receive 
instruction in a traditional manner. 
(3) To determine if students who participate in a continuous 
progress learning model in first-year algebra complete the 
course with the same attitudes as students who receive in­
struction in a traditional manner. 
(4) To determine if students who participate in a continuous 
progress learning model in first-year algebra, select the 
same number of mathematics electives at the senior high 
school and perform the same in these electives, as meas­
ured by their cumulative mathematics grade point, as stu­
dents who receive instruction in a traditional manner. 
(5) To determine if a performance predictability relationship 
exists between selected entering variables, IQ and atti-
tudinal pretests, and terminal performance, as measured by 
achievement tests and course grades. 
Sixty-seven specific hypotheses were listed in the preceding chapter. 
These same hypotheses had been previously organized into five basic state­
ments matching the objectives, and had been presented in the Introduction. 
The 67 specific hypotheses can be divided into groups of four, eight, 
forty-four, eight, and three to fit the five basic groups, respectively. 
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Statistical tests were designed to test each of the hypotheses and will 
be provided in this chapter. 
The data were obtained from 95 students in the manner prescribed 
in the preceding chapter. Five devices were used to collect the data: 
(1) The California Short-Form Test of Mental Maturity, Level Three, (2) 
a locally-developed test of algebra achievement, (3) the National Longi­
tudinal Study of Mathematics Achievement Attitude Inventory, (4) the 
teachers' records of course grades, and (5) senior high school cumulative 
records of graduated seniors. 
A 2 X 2 X 3 factorial design provided the method of analysis whereby 
variations in the main effects and interaction effects could be evaluated. 
The participants were grouped within three factors: (a) Section Factor 
(1) exp., (2) control; (b) Sex Factor (1) male, (2) female; and (c) Abil­
ity Factor (1) low, (2) medium, (3) high. The criterion for each clas­
sification was given in Chapter 3. 
Hypotheses 1 Through 4, Student Posttest Scores 
For purposes of illustration, the analysis that applies to a facto­
rial design will be presented in detail. Tables 1, 2a and 2b contain the 
statistical results necessary to evaluate the null hypotheses numbered 
1 through 4. 
With the results of these tests tabulated, it is now possible to 
examine the following null hypotheses. 
Hypothesis 1. There is no significant difference between the achieve­
ment, as measured by a locally-developed criterion 
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referenced test of algebra skills, of students in the 
experimental group and the control group. 
The statistical analysis of the algebra posttest scores indicates 
that there insufficient evidence to reject the null hypothesis. Al­
though the control group mean was 16.13 and the experimental group mean 
was 14.11, this difference resulted in an F-value of 2.90, which was not 
Table 1. Analysis of variance for posttest scores on algebra achieve­
ment test 
Source d.f. S.S. M.S. F-value Prob. >F 
Sex 1 450 .69 450.1 69 13, .50 0.001 
Ability 2 966 .82 483 .41 14, ,48 o.ooo' 
Section 1 96 .77 96 .77 2, ,90 0.089 
Sex * ability 2 97 .97 48 .98 1, .47 0.235 
Sex * section 1 21 .54 21 .54 0, .65 0.570 
Ability * section 2 156 .46 78 .23 2, .34 0.100 
Sex * ability * section 2 120 .34 60 .17 1, .80 0.170 
Residual 83 2771 .89 33 .40 
Total 94 4682 .48 49 .81 
^Sex mean scores: Sex 1 (male) 13.06; Sex 2 (female) 17.42. 
^Ability mean scores: Ability 1 (low) 10.91; Ability 2 (medium) 
15.90; Ability 3 (high) 18.52. 
•kit 
Significances greater than or equal to the .01 level. 
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in cell Means 
Overall 95 15.13 
Control 48 16.13 
Experimental 47 14.11 
Overall, male 48 13.06 
Overall, female 47 17.42 
Overall, low ability 32 10.91 
Overall, medium ability 30 15.90 
Overall, high ability 33 18.52 
Control, male 24 13.33 
Control, female 24 19.92 
Experimental, male 24 12.81 
Experimental, female 23 15.71 
Control, low ability 18 11.67 
Control, medium ability 18 17.89 
Control, high ability 12 20.17 
Experimental, low ability 14 9.93 
Experimental, medium ability 12 12.92 
Experimental, high ability 21 17.57 
Overall, low ability, male 17 8.82 
Overall, medium ability, male 11 14.00 
Overall, high ability, male 20 16.05 
Overall, low ability, female 15 13.27 
Overall, medium ability, female 19 17.35 
Overall, high ability female 13 22.31 
Control, low ability, male 9 9.22 
Control, medium ability, male 9 16.44 
Control, high ability, male 6 14.83 
Control, low ability, female 9 14.11 
Control, medium ability, female 9 19.33 
Control, high ability, female 6 22.50 
Experimental, low ability, male 8 8.38 
Experimental, medium ability, male 2 8.50 
Experimental, high ability, male 14 16,57 
Experimental, low ability, female 6 12.00 
Experimental, medium ability, female 10 15.13 
Experimental, high ability, female 7 19.57 
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Table 2b. Analysis of sex and ability level variables on gain scores 
between pretest and posttest on algebra achievement test 
Source d.f. S.S M.S. F-value Prob. > F 
Sex 1 191. 63 191.63 7.14 0.009**' a 
Ability 2 640. 15 320.07 11.92 0.000**' b 
Explained 3 831, 78 277.26 
Residual 91 2612. 15 28.70 
Total 94 3443. 93 36.64 
^Sex mean scores: Sex 1 (male) 8.21; Sex 2 (female) 10.32. 
^Ability mean scores: Ability 1 (low) 5.84; Ability 2 (medium) 
10.10; Ability 3 (high) 11.79. 
Significance greater than or equal to the .01 level. 
statistically significant. 
Hypothesis 2. There is no significant difference between the achieve­
ment, as measured by a locally-developed criterion-ref­
erenced test of algebra skills, of students according 
to sex. 
There sufficient evidence to reject this null hypothesis. The 
F-value of 13.50 is significant at or beyond the .01 level. Female stu­
dents had an overall raw score mean of 17.42 on the posttest compared to 
an overall mean of 13.06 for the males. This difference, favoring females, 
is an unusual finding as such differences have rarely been found in pre­
vious research. However, this finding, favoring females, permeates many 
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of the results of this study. Interestingly enough, the same signifi­
cant difference favoring females existed at the beginning of course as 
was evidenced by pretest scores (see Appendix C for pretest ANOVA tables). 
The pretest difference, favoring females, suggested that an analysis 
of gain scores between pretest and posttest scores on the algebra achieve­
ment test would possibly be a more appropriate measure of sex difference. 
However, the female gain scores mean of 10.32 compared to the male gain 
score mean of 8.21 was still a highly significant difference favoring the 
females. 
Hypothesis 3. There is no significant difference between the achieve­
ment, as measured by a locally-developed criterion-refer­
enced test of algebra skills, of students according to 
ability levels, high, medium or low. 
There ^  sufficient evidence to reject this null hypothesis. Table 
1 shows an F-value of 14.48 for the main effect difference according to 
ability level. This is statistically significant at or beyond the .01 
level of significance. The overall means for the three ability levels 
were: high (18.52), medium (15.90), and low (10.91). The fact that high 
IQ students were able to perform better on an algebra posttest than medium 
IQ students and that medium IQ students were able to perform better than 
lower IQ students is not surprising. There were significant differences 
on the algebra pretest following the same pattern. 
Again, because of these pretest differences among the ability levels, 
an analysis of gain scores was made with regard to the ability level vari­
able. The same basic results occurred as when analyzing only the posttest 
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scores. Low ability students had a mean gain score of 5.84, medium abil­
ity had a mean gain score of 10.10, and high ability students had a mean 
gain score of 11.79. These differences were significant far beyond the 
.01 level of significance. 
Hypothesis 4. There are no significant interaction effects on achieve­
ment, between the students in the control or experimental 
groups and ability and sex. 
Based upon the statistical analysis of algebra posttest scores there 
is insufficient evidence to reject the null hypothesis. F-values for the 
possible two-way interactions between section, sex and ability and the one 
three-way interaction were all below the statistically significant level. 
Hypotheses 5 Through 12, Student Course Grades 
Hypothesis 5 through 12 were made in an attempt to determine if dif­
ferences in achievement, as measured by course grades, could be found be­
tween students enrolled in a continuous progress algebra course and those 
enrolled in a traditional course. The analysis of variance with the F-
scale was used to test for main effects and interaction effects differ­
ences. Tables 3, 4, 5 and 6 summarize the results of these tests. 
The test results provide the statistical information necessary in 
order to examine the following eight hypotheses; 
Hypothesis 5. There is no significant difference between the grade 
point average in algebra the first semester of students 
in the experimental group and the control group. 
A statistical analysis of first semester grade point indicates that 
there insufficient evidence to reject the null hypothesis. The 
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Table 3. Analysis of variance for first semester grade point scores in 
algebra 
Source d.f. S.S. M.S. F-value Prob. > F 
Sex 1 13, ,36 13.36 25 .51 0 .000 
Ability 2 14, ,37 7.18 13 .72 0 .000 
Section 1 1, ,46 1.46 2 .78 0 .095 
Sex * ability 2 0, ,97 0.49 0 .93 0 .598 
Sex * section 1 -0, .04 -0.04 -0 .07 1 .000 
Ability * section 2 2, .07 1.03 1 .97 0 .143 
Sex * ability * section 2 0, .40 0.20 0 .38 0 .688 
Residual 83 43, .47 0.52 
Total 94 76, .06 0.81 
^Sex mean scores: Sex 1 (male) 1.98; Sex 2 (female) 2.73. 
^Ability mean scores: Ability 1 (low) 1.79; Ability 2 (medium) 
2.55; Ability 3 (high) 2.66. 
** 
Significances greater than or equal to the .01 level. 
control group had a cumulative algebra grade point of 2.46 which was 
higher than the experimental group's grade point of 2.21. However, the 
F-value of 2.78 was not statistically significant. 
Hypothesis 6. There is no significant difference between the grade 
point average in algebra the first semester of students, 
due to sex. 
An analysis of the first semester algebra grade point indicates 
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Table 4. Cell group means for first semester algebra grade points 
Number of 
students in 
Student groups each cell Means 
Overall 95 2.34 
Control 48 2.46 
Experimental 47 2.21 
Overall, male 48 1.98 
Overall, female 47 2.73 
Overall, low ability 32 1.79 
Overall, medium ability 30 2.55 
Overall, high ability 33 2.66 
Control, male 24 2.03 
Control, female 24 2.89 
Experimental, male 24 1.94 
Experimental, female 23 2.55 
Control, low ability 18 1.83 
Control, medium ability 18 2.76 
Control, high ability 12 2.96 
Experimental, low ability 14 1.75 
Experimental, medium ability 12 2.25 
Experimental, high ability 21 2.50 
Overall, low ability, male 17 1.36 
Overall, medium ability, male 11 2.22 
Overall, high ability, male 20 2.35 
Overall, low ability, female 15 2.28 
Overall, medium ability, female 19 2.81 
Overall, high ability, female 13 3.15 
Control, low ability, male 9 1.31 
Control, medium ability, male 9 2.43 
Control, high ability, male 6 2.48 
Control, low ability, female 9 2.34 
Control, medium ability, female 9 3.08 
Control, high ability, female 6 3.43 
Experimental, low ability, male 8 1.43 
Experimental, medium ability, male 2 1.75 
Experimental, high ability, male 14 2.29 
Experimental, low ability, female 6 2.18 
Experimental, medium ability, female 10 2.25 
Experimental, high ability, female 7 2.50 
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Table 5. Analysis of variance for second semester grade point scores 
in algebra 
Source d.f. S.S. M.S. F-value Prob. > F 
Sex 1 9. ,71 9 .71 17. ,17 0. 000 
Ability 2 16. 09 8 .04 14. ,23 0. 000^ 
Section 1 0, ,21 0 .21 0. ,33 0. 548 
Sex * ability 2 1, .31 0 .66 1, .16 0. 319 
Sex * section 1 1. ,31 1 .31 2. 31 0. 129 
Ability * section 2 3, .39 1 .69 3, .00 0. 534 
Sex * ability * section 2 1. ,83 0 .92 1. 62 0. 202 
Residual 83 46. 92 0 .57 
Total 94 80. 77 0 .86 
^Sex mean scores: Sex 1 (male) 2.00; Sex 2 (female) 2.64. 
^Ability mean scores: Ability 1 (low) 1.76; Ability 2 (medium) 
2.42; Ability 3 (high) 2.73. 
** 
Significances greater than or equal to the .01 level. 
that there sufficient evidence to reject the null hypothesis. The 
females' mean grade of 2.73 was significantly higher than the males' mean 
grade point of 1.98. Although grades were not always totally reflective 
of class performance, this result is supported by the previously reported 
evidence that females outperformed males on the algebra posttest. In 
fact, this large difference in grades was emphasized by the large F-value 
of 25.51, significant far beyond the .01 level. 
84 
Table 6. Cell group means for second semester algebra grade points 
Number of 
students 
Student groups in cell Means 
Overall 95 2.31 
Control 48 2.35 
Experimental 47 2.26 
Overall, male 48 2.00 
Overall, female 47 2.64 
Overall, low ability 32 1.76 
Overall, medium ability 30 2.42 
Overall, high ability 33 2.73 
Control, male 24 1.91 
Control, female 24 2.79 
Experimental, male 24 2.08 
Experimental, female 23 2.47 
Control, low ability 18 1.71 
Control, medium ability 18 2.69 
Control, high ability 12 2.81 
Experimental, low ability 14 1.82 
Experimental, medium ability 12 2.01 
Experimental, high ability 21 2.69 
Overall, low ability, male 17 1.47 
Overall, medium ability, male 11 2.05 
Overall, high ability, male 20 2.42 
Overall, low ability female 15 2.08 
Overall, medium ability, female 19 2.70 
Overall, high ability, female 13 3.22 
Control, low ability, male 9 1.34 
Control, medium ability, male 9 2.34 
Control, high ability, male 6 2.12 
Control, low ability, female 9 2.07 
Control, medium ability, female 9 3.04 
Control, high ability, female 6 3.50 
Experimental, low ability, male 8 1.61 
Experimental, medium ability, male 2 1.40 
Experimental, high ability, male 14 2.55 
Experimental, low ability, female 6 2.10 
Experimental, medium ability, female 10 2.31 
Experimental, high ability, female 7 2.97 
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Hypothesis 7. There is no significant difference between the grade 
point average in algebra the first semester of students 
according to their ability levels, high, medium, or low. 
The statistical analysis of the data indicates that there suffi­
cient evidence to reject the null hypothesis. It is not surprising that 
high IQ students had a mean algebra grade point of 2.66 while medium IQ 
students maintained a 2.55 algebra grade point and low IQ students fol­
lowed with a mean algebra grade point of 1.79. These mean differences 
were highly significant at the .01 level with an F-value of 13.72. 
Hypothesis 8. There are no significant interaction effects on first 
semester algebra grades between section and sex, or sex 
and ability level, or section and ability level, or sec­
tion and sex and ability level. 
A statistical analysis of the data indicates that this insuffi­
cient evidence to reject the null hypothesis. F-values for all three of 
the two-way interactions and the one three-way interaction were all below 
the significant level. 
Hypothesis 9. There is no significant difference between grade point 
average in algebra the second semester of students in the 
experimental group and students in the control group. 
Analysis of second semester grade point mean indicates that there 
is insufficient evidence to reject the null hypothesis. The difference 
between the control group mean second semester grade point of 2.35 and 
the experimental groups' mean math grade point of 2.26 was less than the 
difference between the first semester math grade point mean and still 
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was not significant. 
Hypothesis 10. There is no significant difference between the grade 
point average in algebra the second semester of stu­
dents , due to sex. 
The statistical analysis of the second semester algebra grades in­
dicates that there sufficient evidence to reject the null hypothesis. 
The mean algebra grade point of all male students was 2.00 while the 
females had a statistically significantly higher algebra grade point of 
2.64. This large difference was evidenced in the analysis by an F-value 
of 17.17. The gap between males and females had narrowed somewhat from 
the first semester grades but a large difference favoring females was 
still evident. 
Hypothesis 11. There is no significant difference between the grade 
point average in algebra the second semester of students 
according to their ability level, high, medium, or low. 
The data indicate that there ^  sufficient evidence to reject the 
null hypothesis. Expectedly, this higher ability level student had sig­
nificantly higher grades with a mean algebra grade point of 2.73 while 
the medium level had a 2.42 and the low of 1.76. The analysis produced 
an F-value of 14.23 which is significant beyond the .01 level. 
Hypothesis 12. There are no significant interaction effects on second 
semester algebra grades between section and sex, or sex 
and ability level, or section and ability level, or 
section and sex and ability level. 
There was insufficient evidence to reject the null hypothesis. None 
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of the two-way interactions or the three-way interaction had a signifi­
cant F-value. 
Hypotheses 13 Through 56, Student Attitudes Toward Mathematics 
Hypotheses 13-56 were made in order to evaluate the differences in 
positive attitude toward mathematics that resulted from students' partic­
ipation in a continuous progress learning model as opposed to a tradi­
tional learning model in an algebra class. Each of the two subscales on 
the NLSMA Attitude Inventory as well as the total test score was eval­
uated. 
Analysis of variance tables as well as tables showing individual 
cell means have been included for the total test and all subscales where 
significant differences were found. Analysis of variance and tables show­
ing measures of central tendency for all nonsignificant differences are 
located in Appendix C. 
Hypothesis 13. There is no significant difference in attitude toward 
mathematics as measured by the Math or Non-Math subscale 
of the NLSMA Attitude Inventory between the experimental 
group and the control group. 
Statistical analysis of the Math or Non-Math subscale scores indicate 
that there i^ insufficient evidence to reject the null hypothesis. How­
ever, pretest results on this same subscale indicated a significant dif­
ference between sections, in that the control group preferred math to non-
math courses. (See Appendix C» Tables 29 and 30.) The nonsignificant 
posttest results, therefore, indicate a shift in attitude toward a more 
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positive feeling by the experimental group. 
Hypothesis 14. There is no significant difference in attitude toward 
mathematics as measured by the Math or Non-Math subscale 
of the NLSMA Attitude Inventory of students due to sex. 
Hypothesis 15. There is no significant difference in attitude toward 
mathematics as measured by the Math or Non-Math subscale 
of the NLSMA Attitude Inventory of students according to 
their ability levels, high, medium and low. 
Hypothesis 16. There are no significant interaction effects on attitude 
toward mathematics as measured by the Math or Non-Math 
subscale of the NLSMA Attitude Inventory between section 
and sex, or between section and ability level or between 
ability level and sex or among sex, section and ability 
levels. 
The statistical analysis of data indicated that there was insuffi­
cient evidence to reject null hypothesis 14 or null hypothesis 15 or null 
hypothesis 16. Table 51 in Appendix C shows that none of the F-values 
for the main or interaction effects of this variable were significant. 
Hypothesis 17. There is no significant difference in attitudes toward 
mathematics as measured by the Math Fun or Dull subscale 
of the NLSMA Attitude Inventory between the experimental 
group and the control group. 
Statistical analysis of the Math Fun or Dull subscale indicates that 
there insufficient evidence to reject the null hypothesis. 
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Hypothesis 18. There is no significant difference in attitudes toward 
mathematics as measured by the Math Fun or Dull subscale 
of the NLSMA Attitude Inventory between students due to 
sex. 
The statistical analysis of the data indicates that there ^  insuf­
ficient evidence to reject the null hypothesis. However, the females' 
mean score of 13.33 was considerably higher than the males' score of 
11.76. 
Hypothesis 19. There is no significant difference in attitude toward 
mathematics as measured by the Math Fun or Dull subscale 
of the NLSMA Attitude Inventory between students accord­
ing to their ability levels, high, medium or low. 
Although there insufficient evidence to reject the null hypothe­
sis (Prob. 0.34) the unexpected scores of the high ability boys would 
seem to require further investigation. In all other cell groups, as the 
ability level of the students increase, their feeling that math is fun 
increases but this cell is the lowest of the six. 
Hypothesis 20. There are no significant interaction effects on students' 
attitudes toward mathematics as measured by the Math Fun 
or Dull subscale of the NLSMA Attitude Inventory, between 
sex and section, or between sex and ability level, or 
between section and ability level, or among sex, sections 
and ability level. 
There insufficient evidence to reject the null hypothesis. How­
ever, pretests results on this same subscale indicated a significant 
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interaction between sex and ability factors. (See Appendix C, Tables 
31 and 32.) The male students followed a pattern of increased feelings 
of math dullness by higher ability students, while the females followed 
the opposite pattern. The posttest pattern for females remained the 
same. Medium ability males had changed so that they felt math was more 
fun than low ability males. High ability males regarded math as the 
dullest among the six cell groups but the interaction was no longer sig­
nificant. (See Appendix C, Tables 53 and 54.) 
Hypothesis 21. There is no significant difference in attitudes toward 
mathematics as measured by the Pro Math Composite sub-
scale of the NLSMA Attitude Inventory between the exper­
imental and control groups. 
A statistical analysis of the Pro Math Composite subscale indicates 
that there insufficient evidence to reject the null hypothesis. Al­
though there was a shift toward a more positive attitude toward math by 
the students in the experimental group between pretest and posttest, 
from a mean of 30.19 to 31.32, and a concomitant shift toward a more 
negative attitude by control group students, from 31.38 to 30.88, neither 
difference was statistically significant. 
Hypothesis 22. There is a significant difference in attitude toward 
mathematics as measured by the Pro Math Composite sub-
scale of the NLSMA Attitude Inventory of students due 
to sex. 
Insufficient evidence exists to reject the null hypothesis. 
Hypothesis 23. There is a significant difference in attitudes toward 
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mathematics as measured by the Pro Math Composite sub-
scales of the NLSM Attitude Inventory of students due 
to ability levels, high, medium and low. 
The statistical analysis of the data indicates that there insuf­
ficient evidence to reject the null hypothesis. Students seemed to fol­
low a predictable pattern of having a more positive attitude toward the 
study of mathematics if they were in a higher ability level except in the 
shift from medium ability to high ability. Overall, medium ability stu­
dents had a higher mean score (32.50) than did high ability students 
(31.45). Considering this, the general pattern still showed nearly sig­
nificant differences (Prob. .056). 
Hypothesis 24. There are no significant interaction effects on stu­
dents' attitudes toward mathematics as measured by the 
Pro Math Composite subscale of the NLSMA Attitude Inven­
tory, between sex and section, or between section and 
ability level, or between sex and ability level, or 
among section, sex and ability level. 
There is insufficient evidence to reject the null hypothesis. None 
of the probabilities for any of the two-way interactions or the three-way 
interaction were near the significant level. 
Hypothesis 25. There is no significant difference in attitudes toward 
mathematics as measured by the Easy or Hard subscale of 
the NLSMA Attitude Inventory, between the experimental 
and the control group. 
A statistical analysis of the subscale indicated that there is 
92 
insufficient evidence to reject the null hypothesis. Neither method of 
teaching would seem to have any effect upon the students' feeling for 
the "easiness" or "hardness" of the course (Tables 7 and 8). 
Hypothesis 26. There is no significant difference in attitudes toward 
mathematics, as measured by the Easy or Hard subscale 
of the NLSMA Attitude Inventory, of students due to sex. 
The statistical analysis of the data did show significant main effect 
differences between sexes. There was sufficient evidence to reject the 
null hypothesis. Female pupils had a significantly higher (Prob. 0.001) 
mean score (25.98) than did males (22.36). The attitude expressed by 
female students that successful math performance was easy as opposed to 
difficult, represented a clear shift of opinion from the pretest where 
there were no differences between overall male and female attitudes. 
Hypothesis 27. There is no significant difference in attitudes toward 
mathematics, as measured by the Easy or Hard subscale of 
the NLSMA Attitude Inventory of students according to 
ability, high, medium, or low. 
There insufficient evidence to reject the null hypothesis. There 
were pretest main effect differences due to ability. Difficulty was per­
ceived to increase in an inverse relationship with IQ. 
Hypothesis 28. There are no significant interaction effects on student 
attitudes toward mathematics, as measured by the Easy or 
Hard subscale of the NLSMA Attitude Inventory, between 
sex and ability level or among section, sex and ability 
level. 
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Table 7. Analysis of variance of the posttest scores NLSMA Attitude 
Inventory, Easy or Hard subscale 
Source d.f. S.S. M.S. F-value Prob. > F 
Sex 1 309 .99 309 .99 11. ,93 0. 001 
Ability 2 109 .08 54 .54 2. ,10 0. 127 
Section 1 3 .02 3 .02 0, ,12 0. 734 
Sex * ability 2 92 .09 46 .04 1, ,77 0. 174 
Sex * section 1 4 .37 4 .37 0. ,17 0. 686 
Ability * section 2 15 .59 7 .80 0, .30 0. 746 
Sex * ability * section 2 167 .70 83 .85 3. 23 0. 043* 
Residual 83 2156 .64 25 .98 
Total 94 2858 .48 
^Sex mean scores: Sex 1 (males) 22.36; Sex 2 (females) 25.98. 
^Refer to Table 8 for a statement of interaction means and measures 
of centrol tendency. 
* 
Significance greater than or equal to the .05 level. 
Significance greater than or equal to the .01 level. 
A statistical analysis of the data indicates that there was suffi­
cient evidence to reject the null hypothesis. An examination of the in­
dividual cell mean in Table 8 indicated that the significant three-way 
interaction was basically a result of the relatively low scores of the 
medium ability boys in the experimental group with regard to the same 
variable. Caution in the interpretation of this significant interaction 
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Table 8. Cell group means for the posttest scores on the NLSMA Attitude 




in cell Means 
Overall 95 24.07 
Control 48 24.25 
Experimental 47 23.89 
Overall, male 48 22.36 
Overall, female 47 25.98 
Overall, low ability 32 22.66 
Overall, medium ability 30 24.33 
Overall, high ability 33 25.21 
Control, male 24 22.71 
Control, female 24 25.79 
Experimental, male 24 22.04 
Experimental, female 23 26.19 
Control, low ability 18 22.61 
Control, medium ability 18 24.83 
Control, high ability 12 25.83 
Experimental, low ability 14 22.71 
Experimental, medium ability 12 23.58 
Experimental, high ability 21 24.86 
Overall, low ability, male 17 21.94 
Overall, medium ability, male 11 21.07 
Overall, high ability, male 20 23.55 
Overall, low ability, female 15 23.47 
Overall, medium ability, female 19 26.82 
Overall, high ability, female 13 27.77 
Control, low ability, male 9 21,00 
Control, medium ability, male 9 23.33 
Control, high ability, male 6 24.33 
Control, low ability, female 9 24.22 
Control, medium ability, female 9 26.33 
Control, high ability, female 6 27.33 
Experimental, low ability, male 8 23.00 
Experimental, medium ability, male 2 16.00 
Experimental, high ability, male 14 23.21 
Experimental, low ability, female 6 22.33 
Experimental, medium ability, female 10 27.38 
Experimental, high ability, female 7 28.14 
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must be maintained because of the low cell size of the medium ability 
boys in the experimental group (two). Shrinkages could be a factor. It 
should also be noticed that female students felt that successful math 
performance was easy as opposed to difficult when compared to male stu­
dents . 
It must be considered that, on the pretest, where main effect dif­
ference due to ability were shown, girls followed the pattern of perceiv­
ing math difficulty in an inverse relationship to their IQ scores, where­
as males indicated no relationship between IQ and attitude toward the 
difficulty of math performance. Therefore, there was a significant pre­
test interaction between sex and ability. There was a near significant 
(F-value 3.01 probability .0527) three-way interaction on the pretest of 
this variable, and a similar pattern of cell group means. (See Appendix 
C, Tables 35 and 36.) 
Hypothesis 29. There is no significant difference in attitudes toward 
mathematics, as measured by the Ideal Self Concept sub-
scale of the NLSMA Attitude Inventory, between the exper­
imental and the control group. 
A statistical analysis of the Ideal Self Concept subscale indicated 
that there was insufficient evidence to reject the null hypothesis. 
Tables 9 and 10 provide the information and analysis upon which decisions 
were based regarding Hypotheses 29-31. 
Hypothesis 30. There is no significant difference in attitudes toward 
mathematics, as measured by the Ideal Self Concept sub-
scale of the NLSMA Attitude Inventory, of students due 
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Table 9. Analysis of variance for posttest scores Ideal Self Concept 
subscale of the NLSMA Attitude Inventory 
Source d.f. S, .S. M .5. F-•value Prob. : 
Sex 1 0, ,15 0 .15 0, .00 0 .951 
Ability 2 327. ,48 163 .74 3. 90 0 .024* 
Section 1 21, .19 21 .19 0, .50 0 .513 
Sex * ability 2 87. 61 43 .80 1, .04 0 .358 
Sex * section 1 19, .06 19 .06 0, .45 0 .510 
Ability * section 2 195, .21 97 .60 2, .32 0 .102 
Sex * ability * section 2 24, .13 12 .07 0, .29 0 .755 
Residual 83 3487, .83 42 .02 
Total 94 4162, .63 44 .28 
^Ability mean scores: Ability 1 (low) 32.34; Ability 2 (medium) 
32.00; Ability 3 (high) 28.30. 
* 
Significances greater than or equal to the .01 level. 
to sex. 
There insufficient evidence to reject the null hypothesis. In 
fact, the male and female means are almost identical (30.88 and 30.80, 
respectively). 
Hypothesis 31. There is no significant difference in attitudes toward 
mathematics, as measured by the Ideal Self Concept sub-
scale of the NLSMA Attitude Inventory of students accord­
ing to ability level, high, medium and low. 
The statistical analysis of the data, shown in Table 9, indicated 
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Table 10. Cell group means for the posttest scores on the NLSMA Atti­




in cell Means 
Overall 95 30.84 
Control 48 30.38 
Experimental 47 31.32 
Overall, male 48 30.88 
Overall, female 47 30.80 
Overall, low ability 32 32.34 
Overall, medium ability 30 32.03 
Overall, high ability 33 28.30 
Control, male 24 30.83 
Control, female 24 29.92 
Experimental, male 24 30.92 
Experimental, female 23 31.81 
Control, low ability 18 32.39 
Control, medium ability 18 24.92 
Control, high ability 12 24.92 
Experimental, low ability 14 32.29 
Experimental, medium ability 12 32.08 
Experimental, high ability 21 30.24 
Overall, low ability, male 17 32.41 
Overall, medium ability, male 11 32.77 
Overall, high ability male 20 27.70 
Overall, low ability, female 15 32.27 
Overall, medium ability, female 19 30.71 
Overall, high ability, female 13 29.23 
Control, low ability, male 9 33.00 
Control, medium ability, male 9 33.44 
Control, high ability, male 6 23.67 
Control, low ability, female 9 32.39 
Control, medium ability, female 9 32.00 
Control, high ability, female 6 24.92 
Experimental, low ability, male 8 31.75 
Experimental, medium ability, male 2 34.50 
Experimental, high ability, male 14 29.43 
Experimental, low ability, female 6 33.00 
Experimental, medium ability, female 10 30.88 
Experimental, high ability, female 7 31.86 
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that there was sufficient evidence to reject the null hypothesis. It 
must be remembered that the Ideal Self Concept subscale measures how a 
student wishes he/she were in regard to the study of mathematics and not 
how he/she feel they actually perform. A pattern of significantly decreas­
ing scores on this scale emerges as the ability levels change from low 
to high, indicating that the lower ability student wishes he/she were 
better in mathematics and that this wish becomes less as the ability in­
creases and the student has more confidence in his/her actual ability. 
The same pattern and same significant differences occurred on the pre­
test (see Appendix Tables 37 and 38). However, the overall mean was con­
siderably lower on the posttest, indicating a more positive actual self-
image. 
Hypothesis 32. There are no significant interaction effects on student 
attitudes toward mathematics, as measured by the Ideal 
Self Concept subscale of the NLSMA Attitude Inventory, 
between sex and section, or between section and ability 
level, or between sex and ability, level, or among sex, 
section and ability level. 
The statistical analysis of the data on the Ideal Self Concept sub-
scale indicated that there was not sufficient evidence to reject the null 
hypothesis. The only interaction that approached significance was be­
tween sex and ability (Prob. 0.102). This was a significant interaction 
on the pretest. 
Hypothesis 33. There is no significant difference in attitudes toward 
mathematics, as measured by the Father's Occupation 
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subscale of the NLSMA Attitude Inventory, between the 
experimental and control group. 
Hypothesis 34. There is no significant difference in attitudes toward 
mathematics, as measured by the Father's Occupation 
subscale of the NLSMA Attitude Inventory, of students 
due to sex. 
Hypothesis 35. There is no significant difference in attitudes toward 
mathematics, as measured by the Father's Occupation 
subscale of the NLSMA Attitude Inventory, of students 
according to ability level, high, medium, or low. 
Hypothesis 36, There are no significant interaction effects on students' 
attitudes toward mathematics, as measured by the Father's 
Occupation subscale of the NLSMA Attitude Inventory, 
between sex and section, or between section and ability 
level, or between sex and ability level, or among sex, 
section and ability level. 
Tables 57 and 58 in Appendix C contains the statistical data and 
analysis with regard to Hypotheses 33, 34, 35, and 36, This analysis 
indicated that there was not sufficient evidence to reject any of these 
four null hypotheses about the Father's Occupation subscale. Although 
there were no main effect or interaction differences there was an over­
all increase for all students in the study in positive attitudes about 
the father's use of mathematics in his occupation between the pretest 
(mean 4.38) and the posttest (4.48). 
Hypothesis 37, There is no significant difference in attitudes toward 
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mathematics, as measured by the Use Math Outside of School 
subscale of the NLSMA Attitude Inventory, between the 
experimental and control group. 
Hypothesis 38. There is no significant difference in attitudes toward 
mathematics, as measured by the Use Math Outside of School 
subscale of the NLSMA Attitude Inventory, of students due 
to sex. 
Hypothesis 39. There is no significant difference in attitudes toward 
mathematics, as measured by the Use Math Outside of School 
subscale of the NLSMA Attitude Inventory of students 
according to ability levels, high, medium, or low. 
Hypothesis 40. There are no significant interaction effects on student 
attitudes toward mathematics, as measured by the Use Math 
Outside of School subscale of the NLSMA Attitude Inven­
tory, between section and sex, or between section and 
ability levels, or between sex and ability levels, or 
among sex, section and ability level. 
The data and statistical analysis upon which decisions were based 
on Hypotheses 37, 38, 39, and 40 are located in Appendix C, Tables 59 
and 60. There was not sufficient evidence to reject any of the four null 
hypotheses about the Use Math Outside of School subscale. None of the 
three main effects or four interactions difference were significant. 
Hypothesis 41. There is no significant differences in attitudes toward 
mathematics, as measured by the Like to Use Math Outside 
of School subscale of the NLSMA Attitude Inventory, 
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between the experimental and control groups. 
Hypothesis 42, There is no significant difference in attitudes toward 
mathematics, as measured by the Like to Use Math Outside 
of School subscale of the NLSMA Attitude Inventory, of 
students due to sex. 
Hypothesis 43. There is no significant difference in attitudes toward 
mathematics, as measured by the Like to Use Math Outside 
of School subscale of the NLSMA Attitude Inventory, accord­
ing to ability levels, high, medium or low. 
Hypothesis 44. There are no significant interaction effects on students' 
attitudes toward mathematics, as measured by the Like to 
Use Math Outside of School subscale of the NLSMA Atti­
tude Inventory, between section and sex, or between sec­
tion and ability level, or between sex and ability level, 
or among sex, section and ability level. 
A statistical analysis of the data relating to Hypotheses 41, 42, 
43, and 44 is contained in Tables 61 and 62 in Appendix C. An examina­
tion of those data indicated that there was not sufficient evidence to re­
ject any of the four null hypotheses. None of the main effect or inter­
action differences were significant. 
Hypothesis 45. There is no significant difference in attitudes toward 
mathematics, as measured by the Facilitating Anxiety 
subscale of the NLSMA Attitude Inventory, between the 
experimental and the control group. 
Hypothesis 46. There is no significant difference in attitudes toward 
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mathematics, as measured by the Facilitating Anxiety 
subscale of the NLSMA Attitude Inventory, of students 
due to sex. 
Hypothesis 47. There is no significant difference in attitudes toward 
mathematics, as measured by the Facilitating Anxiety 
subscale of the NLSMA Attitude Inventory, of students 
according to ability levels, high, medium, or low. 
Hypothesis 48. There are no significant interaction effects on student 
attitudes toward mathematics, measured by the Facilitat­
ing Anxiety subscale of the NLSMA Attitude Inventory, 
between section and sex, or between section and ability 
levels, or between sex and ability level, or among sex, 
section and ability level. 
The data and statistical analysis pertaining to Hypotheses 45, 46, 
47, and 48 are contained in Tables 63 and 64 in Appendix C, The analysis 
indicated that there was not sufficient evidence to reject any of the four 
null hypotheses pertaining to the Facilitating Anxiety subscale. 
Hypothesis 49. There is no significant difference in attitudes toward 
mathematics, as measured by the Debilitating Anxiety 
subscale of the NLSMA Attitude Inventory, between the 
experimental and the control group. 
Based upon the statistical analysis and the data contained in Tables 
11 and 12 there was not sufficient evidence to reject the null hypotheses. 
The control group and experimental groups' mean of 17.54 and 17.36, re­
spectively, on this variable were almost identical. 
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Table 11. Analysis of variance for posttest scores on NLSMA Attitude 
Inventory, Debilitating Anxiety subscale 
Source d.f. S.S. M.S. F-value Prob. > F 
Sex 1 29, .36 29 .36 1, ,73 0, ,19 
Ability 2 219, ,11 109 .55 6, .47 0. 003 
Section 1 0, .77 0 .77 0 .05 0 .83 
Sex * ability 2 20, .39 10 .19 0, .60 0, .56 
Sex * section 1 0, .63 0 .63 0, .04 0, .84 
Ability * section 2 6, .56 3 .28 0, .19 0, .83 
Sex * ability * section 2 79. 95 39 .98 2, .36 0, .10 
Residual 83 1404, .77 16 .92 
Total 94 1761, .54 18 .74 
^Ability mean scores: Ability 1 (low) 19.09; Ability 2 (medium) 
17.87; Ability 3 (high) 15.48. 
** 
Significance greater than or equal to the .01 level. 
Hypothesis 50. There is no significant difference in attitudes toward 
mathematics, as measured by the Debilitating Anxiety 
subscale of the NLSMA Attitude Inventory, of students 
due to sex. 
The statistical analysis contained in Tables 11 and 12 indicated that 
there was not sufficient evidence to reject the null hypothesis. Since 
debilitating anxiety is defined as the type of anxiety that would cause 
a student to perform poorly, a low score would indicate a more positive 
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Table 12. Cell group means for posttest scores on the NLSMA Attitude 




in cell Means 
Overall 95 17.45 
Control 48 17.54 
Experimental 47 17.36 
Overall, male 48 17.96 
Overall, female 47 16.87 
Overall, low ability 32 19.09 
Overall, medium ability 30 17.87 
Overall, high ability 33 15.48 
Control, male 24 18.13 
Control, female 24 16.96 
Experimental, male 24 17.85 
Experimental, female 23 16.76 
Control, low ability 18 18.83 
Control, medium ability 18 17.56 
Control, high ability 12 15.58 
Experimental, low ability 14 19.43 
Experimental, medium ability 12 18.33 
Experimental, high ability 21 15.43 
Overall, low ability, male 17 19.82 
Overall, medium ability, male 11 18.31 
Overall, high ability, male 20 16.20 
Overall, low ability, female 15 18.27 
Overall, medium ability, female 19 17.53 
Overall, high ability, female 13 14.38 
Control, low ability, male 9 19.89 
Control, medium ability, male 9 16.89 
Control, high ability, male 6 17.33 
Control, low ability, female 9 17.78 
Control, medium ability, female 9 18.82 
Control, high ability, female 6 13.83 
Experimental, low ability, male 8 19.75 
Experimental, medium ability, male 2 21.50 
Experimental, high ability, male 14 15.71 
Experimental, low ability, female 6 19.00 
Experimental, medium ability, female 10 16.75 
Experimental, high ability, female 7 14.86 
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attitude toward mathematics by the student. 
Hypothesis 51. There is no significant difference in attitudes toward 
mathematics, as measured by the Debilitating Anxiety 
subscale of the NLSMA Attitude Inventory, of students 
according to ability levels, high, medium or low. 
An analysis of the data indicates that there was sufficient evidence 
to reject the null hypothesis. There is a highly significant difference 
in the overall mean of students according to ability, F-value 6.47, Prob. 
0.003. The means were 19.09, low ability; 17.87, medium ability; and 
15.48, high ability. As the students' ability level increased, the less 
likely they were to suffer from the effects of debilitating anxiety in 
the study of mathematics. This same pattern of mean differences on this 
variable was present on the pretest, see Tables 47 and 48 in Appendix C. 
Hypothesis 52. There are no significant interaction effects on student 
attitude toward mathematics, as measured by the Debili­
tating Anxiety subscale of the NLSMA Attitude Inventory, 
between section and sex, or between section and ability 
level, or between sex and ability level, or among section, 
sex, and ability level. 
There was not sufficient evidence to reject the null hypothesis, al­
though the mean for males and females combined followed the general pat­
tern of varying inversely with their ability levels in both the control 
and experimental groups. 
The statistical analysis of the data that is applicable to Hypothe­
ses 53, 54, 55, and 56 is contained in Appendix C, Tables 65 and 66. 
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These four hypotheses pertain to the total scores on the NLSMA Attitude 
Inventory. 
Hypotheses 53. There is no significant difference in attitude toward 
mathematics, as measured by the Total score on the NLSMA 
Attitude Inventory, between the experimental and the 
control groups. 
Hypothesis 54. There is no significant difference in attitudes toward 
mathematics, as measured by the Total score on the NLSMA 
Attitude Inventory, of students due to sex. 
Hypothesis 55. There is no significant difference in attitudes toward 
mathematics, as measured by the Total score on the NLSMA 
Attitude Inventory, of students according to ability 
levels, high, medium or low. 
Hypothesis 56. There are no significant interaction effects on students' 
attitudes toward mathematics, as measured by the Total 
score on the NLSMA Attitude Inventory, between section 
and sex, or between section and ability level, or between 
sex and ability level, or among section, sex and ability 
level. 
An analysis of the data indicated that there was not sufficient evi­
dence to reject any of the four null hypotheses pertaining to the Total 
NLSMA Attitude Inventory score. 
The unusual scores of the medium ability boys in the experimental 
group, that have had an effect on three variables throughout the study, 
are readily apparent in this Total attitude scores. Their mean score of 
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90.75 was the lowest of the twelve individual cell means, the next low­
est being the low ability males in the control group, 95.22 and a full 
15.25 points below the mean of 106.00 of their counterparts, the medium 
ability boys in the control group. 
Follow-up Study - Senior High Math Courses 
A major objective of the study was to determine if students who par­
ticipated in a continuous progress learning model, subsequently elected 
more mathematics courses or performed better in those courses than did 
students who received instruction in a traditional manner. The students' 
sex and ability level were also studied as possible sources of variations 
in these variables. In order to provide a method of analysis whereby 
variations in these three main effects and also interaction effects could 
be evaluated, the same 2x2x3 factorial design was again used. 
During the three years of their senior high school experience, nor­
mal attrition in the form of drop outs and student movement, reduced the 
number of students in the study to eighty-six. The attrition took two 
students from the experimental group and seven from the control group. 
There were two females and seven males lost. 
Tables 13 and 14 contain the data and statistical analysis pertain­
ing to Hypotheses 57, 58, 59 and 60. These hypotheses were relevant to 
the number of semesters of mathematics that students in the study elected 
during their sophomore, junior and senior years. All math courses during 
those years were elective. The number of semesters elected ranged from 
zero to seven. 
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Table 13. Analysis of variance on the number of semesters of mathe­
matics elected during three senior high school years 
Source d.f. S .S. M, .S. F-va lue Prob. : 
Sex 1 1 .62 1, .62 0, .48 0 .49 




Section 1 1 .56 1. ,56 0, .46 0 .50 
Sex * ability 2 6 .46 3, .23 0, .96 0 .39 
Sex * section 1 0 .42 0, .42 0, .13 0 .72 
Ability * section 2 1 .30 0, .65 0, ,19 0 .82 
Sex * ability * section 2 0 .13 0, .06 0, .02 0 .98 
Residual 74 248 .61 3, .36 
Total 85 312 .85 3, .68 
^Ability mean scores: Ability 1 (low) 2.85; Ability 2 (medium) 
3.52; Ability 3 (high) 4.66. 
Significant probability beyond the .01 level. 
Hypothesis 57. There is no significant difference in the number of 
mathematics courses elected during the senior high school 
years between students in the experimental and control 
groups. 
An analysis of the data contained in Tables 15 and 16 indicated 
that there was insufficient evidence to reject the null hypothesis. The 
experimental group elected 3.76 semesters of senior high mathematics 
while the control groups elected 3.71 semesters. The difference between 
109 
Table 14. Cell group means for the number of semesters of mathematics 




in cell Means S.D, 
Overall 86 3.73 1,92 
Control 41 3.71 - -
Experimental 45 3.76 
Overall, male 41 4,03 — -
Overall, female 45 3.46 
Overall, low ability 27 2.85 1.68 
Overall, medium ability 27 3.52 1.99 
Overall, high ability 32 4.66 1.68 
Control, male 19 3.74 — — 
Control, female 22 3.68 — — 
Experimental, male 22 4.27 
Experimental, female 23 3.26 
Control, low ability 15 3.07 - -
Control, medium ability 15 3.80 — — 
Control, high ability 11 4.45 
Experimental, low ability 12 2.59 - -
Experimental, medium ability 12 3.17 — — 
Experimental, high ability 21 4.76 - -
Overall, low ability, male 17 2.69 1.97 
Overall, medium ability, male 11 3.67 2.55 
Overall, high ability, male 20 5.11 1.41 
Overall, low ability, female 15 3.00 1.41 
Overall, medium ability, female 19 3.44 1.72 
Overall, high ability, female 13 4.00 1.87 
Control, low ability, male 9 2.86 2.34 
Control, medium ability, male 9 3.71 2.93 
Control, high ability, male 6 5.00 1.00 
Control, low ability, female 9 3.25 1.17 
Control, medium ability, female 9 3.88 1.81 
Control, high ability, female 6 4.00 1.67 
Experimental, low ability, male 8 2.50 1.64 
Experimental, medium ability, male 2 3.50 0.71 
Experimental, high ability, male 14 5.14 1.56 
Experimental, low ability, female 6 2.67 1.75 
Experimental, medium ability, female 10 3.10 1.66 
Experimental, high ability, female 7 4.00 2.16 
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Table 15. Analysis of variance for the mathematics grade point averages 
for students of elected senior high courses 
Source d.f. S.S. M.S. F-value Prob. > F 
Sex 1 4. 70 4.70 7.20 0.009 
Ability 2 8. 29 4.15 6.36 0.003 
Section 1 0. 44 0,44 0.67 0.42 
Sex * ability 2 1, 87 0.93 1.43 0,25 
Sex * section 1 0. 03 0,03 0,04 0,85 
Ability * section 2 0. 28 0.14 0,21 0.81 
Sex * ability * section 2 0. 78 0.39 0.60 0.55 
Residual 67 43. 71 0,65 
Total 78 60. 86 0.78 
^Overall means for males and females; Males - 2.14; Females - 2.67. 
^Overall means for ability levels: Ability 1 (low) 1.94; Ability 2 
(medium) 2.43; Ability 3 (high) 2.81. 
Denotes a significant probability beyond the .01 level. 
these two means was not significant. 
Hypothesis 58. There is no significant difference in the number of 
mathematics courses elected during the senior high 
school years between males and females. 
A statistical analysis of the data indicated that there was insuffi­
cient evidence to reject the null hypothesis. The males elected 4.03 
semesters of mathematics while the females elected 3.46. The difference 
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Table 16. Cell group means for the mathematics grade point averages 




in cell Means S.D. 
Overa11 86 2.42 1.11 
Control 41 2.38 - -
Experimental 45 2.46 
Overall, male 41 2.14 - -
Overall, female 45 2.67 - -
Overall, low ability 27 1.94 1.11 
Overall, medium ability 27 2.43 1.12 
Overall, high ability 32 2.81 0.98 
Control, male 19 1.92 - -
Control, female 22 2.77 
Experimental, male 22 2.33 
Experimental, female 23 2.58 --
Control, low ability 15 1.97 
Control, medium ability 15 2.42 
Control, high ability 11 2.86 --
Experimental, low ability 12 1.90 
Experimental, medium ability 12 2.44 - -
Experimental, high ability 21 2.79 - -
Overall, low ability, male 13 1.59 1.02 
Overall, medium ability, male 9 2.05 1.24 
Overall, high ability, male 19 2.56 0.77 
Overall, low ability, female 14 2.26 1.12 
Overall, medium ability, female 18 2.61 1.04 
Overall, high ability, female 13 3.19 1.15 
Control, low ability, male 7 1.62 1.18 
Control, medium ability, male 7 1.83 1.34 
Control, high ability, male 5 2.45 0.95 
Control, low ability, female 8 2.25 1.17 
Control, medium ability, female 8 2.93 1.00 
Control, high ability, female 6 3.21 0.87 
Experimental, low ability, male 6 1.54 0.90 
Experimental, medium ability, male 2 2.84 0.23 
Experimental, high ability, male 14 2.60 0.73 
Experimental, low ability, female 6 2.25 1.17 
Experimental, medium ability, female 10 2.36 1.04 
Experimental, high ability, female 7 3.17 1.43 
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was not significant (F-value 0.48, Prob. 0.49). 
Hypothesis 59. There is no significant difference in the number of 
mathematics courses elected during the senior high school 
year according to ability level, high, medium, and low. 
An analysis of the data indicated that there was sufficient evidence 
to reject the null hypothesis. A reasonably predictable result occurred 
in that as ability increased, students elected more mathematics courses. 
The low ability student elected 2.85 semesters of mathematics, the medium 
ability student elected 3.52 semesters and the high ability student 
elected 4.66 semesters. The difference of these means was highly signif­
icant (Prob. 0.004). 
Hypothesis 60. There are no significant interaction effects on the num­
ber of semesters of mathematics courses elected at senior 
high between section and sex, or between section and 
ability level, or between sex and ability level, or among 
section, sex and ability level. 
A statistical analysis of the data indicated that there was Insuffi­
cient evidence to reject the null hypothesis. The interaction effects 
on the number of math courses elected variables were all negligible. The 
male means ranged from 2.69 low ability to 5.11 high ability, while the 
female means ranged only from 3.00 low to 4.00 high. This represented 
more than a full year less math for the high ability females than the 
high ability males. 
Tables 15 and 16 contain the data and the statistical analysis per­
taining to Hypotheses 61-64. These hypotheses deal with the main and 
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interaction effects upon high school mathematics grade point averages 
caused by section, sex, ability groups and their possible interactions. 
Hypothesis 61. There is no significant difference in mathematics grade 
point averages for elected senior high math courses 
between students in the experimental group and in the 
control group. 
An analysis of the data indicated that there was insufficient evidence 
to reject the null hypothesis. 
Hypothesis 62. There is no significant difference in mathematics grade 
point averages for elected senior high math courses 
between males and females. 
An analysis of the data indicated that there was sufficient evidence 
to reject the null hypothesis. The females continued to outperform the 
males in this study. The overall mathematics grade point average for 
females was 2.67 compared to the males' overall average of 2.14. This 
was a highly significant difference (Prov. 0.009). The females had higher 
mean mathematics grade points at every ability level. In fact, the low 
ability females had a 2.26 mathematics grade point average compared to a 
2.05 for the medium ability males. The medium ability females also had 
higher mathematics grade points than the high ability males, 2.61 to 2.56. 
Hypothesis 63. There is no significant difference in mathematics grade 
point averages in elected senior high math courses 
according to ability level, high, medium and low. 
A statistical analysis of the data indicated that there was sufficient 
data to reject the null hypothesis. The mathematics grade point average 
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of students overall increased as their ability levels increased. The 
mean mathematics grade point for three years of senior high school math 
was 1.94 for low ability, 2.43 medium ability, and 2.81 for high ability 
students. The differences in these means were highly significant 
(Prob. 0.003). 
Hypothesis 64. There are no significant interaction effects upon math­
ematics grade point averages in ability senior high 
courses, between section and sex, or between section and 
ability level, or between sex and elected level, or among 
section, sex and ability level. 
There was insufficient evidence to reject the null hypothesis. The 
interaction effects upon the mathematics grade point variables are neg­
ligible. 
Regression Analysis 
Another method of determining the significance of independent vari­
ables on the criterion measures is using regression analysis. This tech­
nique makes it possible to then list the influence of different inde­
pendent variables (X) on certain dependent variables (Y). 
In this study regression analysis was used to determine if there 
was a relationship between the independent and the dependent variables 
and if a predictor of performance on algebra achievement measures is pos­
sible. It was the further intent of this study to determine which inde­
pendent, or X, variables were most important in determining the dependent, 
or Y, variables. The individual Intelligent Quotient scores, the Total 
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pretest score and the ten subscales pretest scores on the NLSMA Attitude 
Inventory were used as independent variables, IQ, BTOT, BMVMN, BFD, FPMC, 
BEVH, BSC, BFVOC, BVMOS, BLVMOS, BANXF, and BANXD were used as acronyms 
for these twelve independent variables. 
Correlation between all the independent and dependent variables makes 
it impossible to use linear regression of each X and Y. Therefore, a 
stepwise multiregression determination was used, beginning with the vari­
able that contributes most and continuing until the addition of further 
independent variables makes no significant contribution. 
This approach involves a number of sequential events. The first of 
these examples will be explained in detail. The twelve independent vari­
ables will be regressed on the algebra posttest scores from the control 
group with the regression of other results included, following that de­
tailed example. 
The first step is to construct a correlation matrix (see Table 17). 
This table contains a correlation coefficient between all of the inde­
pendent and dependent variables. 
Considering only the twelve independent variables and the first de­
pendent variable, algebra posttest score of the control group, the "r" 
value between algebra posttest score and BTOT, was the highest, therefore 
BTOT will be the first entering variable. BTOT was the Total pretest 
score on the NLSMA Attitude Inventory (see Table 18). 
Hypothesis 65. There is no significant difference between the individ­
ual intelligent quotient scores, the total pretest atti-
tudinal scores or any of the attitudinal test subscores 
Table 17. Correlation matrix for experimental data (N = 95)^ 
BMVNM BFVD BPMC BEVH BISC BFVOC BVMOS 
BMVNM 1.00 0.59** 0.63** 0.51** -0.14 0.14 0.28* 
BFVD 1.00 0.71** 0.63** -0.06 0.15 0.27** 
BPMC 1.00 0.57** 0.03 0.34** 0,36** 
BEVH 1.00 -0.34** 0.23* 0.15 
BISC 1.00 0.03 0.07 










Note; The use of subscales and total attitude scores may have 
effected the analysis by exercising the likelihood of signifi­
cant findings. Consequently, the predictive value of the IQ 
and Total attitudinal scores may be suspect. 
^Table value at 0.05 (0.20) and at 0.01 (0.262). 
i f  
Significance greater than or equal to the .05 level. 
**Significance greater than or equal to the .01 level. 
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Table 18. Regression of control group results with Total score on NLSMA 
Attitude Inventory on algebra posttest scores 
Sources d.f. S.S. M.S. F-value 
Regression 1 752.07 752.07 16.14 
Residual 46 2143.18 46.59 
Table value at 1 and 46 d.f. are 4.05 and 7.21 
Significance greater than or equal to the .01 level. 
in terms of their ability to predict the posttest algebra 
achievement scores for either the experimental group or 
the control group. 
The statistical analysis contained in Table 19 indicated that there 
was sufficient evidence to reject the null hypothesis. The F-value of 
16.14 far exceeds the table value for significance. 
The next step in the multiregression process is to examine the par­
tial correlation coefficients of the eleven remaining independent vari­
ables. The partial correlation coefficients for the remaining eleven 
independent variables are listed in Table 19. 
Table 19 indicates that IQ should be the next entering independent 
variable. Table 20 contains the analysis of variance for this combina­
tion of variables. 
Once the regression coefficients and their standard errors have 
been computed, individual F-values can be computed for each independent 
variable. Table 21 contains these values. 
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Table 20. Regression of control group results with Total score on NLSMA 
Attitude Inventory and IQ on algebra posttest scores 
Sources d.f. S.S. M.S. F-value 
513.61 
** 
Regression 2 1027.21 12.37 
Residual 45 1868.04 41.51 
^Table F-values at 2 and 45 d.f. are 2.82 and 4.25**. 
Significance greater than or equal to the .01 level. 




Significance greater than or equal to the .01 level. 
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The procedure necessary to accomplish a stepwise approach has been 
presented in detail through the first two independent variables entered. 
The remaining ten independent variables must next be correlated with the 
dependent variables after considering BTOT and IQ. These partial cor­
relation coefficients are compared and the largest provides the third 
entering variable. In this example BPMC, promath composite subscale 
pretest, would be considered next. However, the statistical analysis has 
determined that the BPMC score does not contribute a significant regres­
sion coefficient. 
The results of this analysis then indicate that, considering the 
algebra posttest score for the control group only, the independent vari­
ables that best predicted those scores were the Total score on the NLSMA 
Attitude Inventory and the individual's IQ score. 
The same stepwise procedure and computations were used to determine 
the independent variables that best predicted the algebra posttest score 
for students in the experimental group. The first variable entered into 
this regression was student's IQ score, the second variable entered was 
BFVOC; it was then determined that entering further independent variables 
did not contribute a significant regression coefficient. 
The prediction equations for both the control and experimental 
groups that results from the above stepwise procedure are contained in 
Table 22. 
The statistical analysis just described was performed on both the 
experimental and control groups, not only for posttest algebra achieve­
ment score, but first semester course grades. The following four tables 
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Table 22. Multtregression of the independent variables on the algebra 
posttest scores 
Entering independent variables 
Groups First (1) Second (2) Third (3) 
Control BTOT (0.510)* IQ (0.596)^ Not sig. 
Prediction equation Y = -30.284 + 0.409X^ + 0.324X2 
Experimental IQ (0.569) BFVOC (0.679) Not sig. 
Prediction equation Y = -34.018 + 0.543X^ + 0.372X2 
*r value associated with the first variable. 
^Cumulative r values for the first two variables. 
and discussions are a consolidation of those data, without the detailed 
procedure. 
Table 23. Regression of control group results with IQ score, Total score 
on NLSMA Attitude Inventory, and Pro-Math Composite subscale 
score on NLSMA Attitude Inventory on first semester course 
grade 
Source d.f. S.S. M.S. F-value 
Regression 3 19.61 6.54 10.57**'* 
Residual 44 27.21 0.62 
^Table F-values at 3 and 44 d.f. are 2.82* and 4.26 
Significance greater than or equal to the .01 level. 
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Hypothesis 66. There is no significant difference between the individ­
ual IQ scores, the Total pretest attitudinal scores or 
any of the attitudinal test subscales in terms of their 
prediction ability for first semester course grades in 
algebra for either the experimental or the control group. 
The statistical analysis contained in Table 25 indicated that there 
was sufficient evidence to reject the null hypothesis. The prediction 
equations for first semester course grades for both the control and ex­
perimental groups are contained in Table 24. 
Table 24. Multiregression of the independent variables on the first 
semester grades 
Entering independent variables 
Groups First (1) Second (2) Third (3) Fourth (4) 
Control IQ (0.510)^ BTOT (0.598)^ BPMC (0.647)^ Not sig. 
Prediction equation Y = -3.532 + 0.431 + 0.685 X_ + -0.440 
Experimental 10 (0.453)^ BFVOC (0.554)^ Not sig. 
Prediction equation Y = -2.791 + 0.430 X^ + 0.321 X^ 
^r value associated with the first variable. 
^Cumulative r values for the first two variables. 
^Cumulative r values for the first three variables. 
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Table 25. Regression of control group results with Total score on the 
NLSMA Attitude Inventory and IQ on the second semester 
course grades 
Source d.f. S, .S. M. •S. F-value 
Regression 2 14, .32 7. ,16 8.45** 
Residual 45 38, .14 0. ,85 
^Table F-values at 2 and 45 d.f. are 2.82* and 4.25 
Significance greater than or equal to the .01 level. 
Hypothesis 67. There is no significant difference between individual IQ 
scores, the total pretest attitudinal scores or any of 
the attitudinal test subscales in terms of their predic­
tive ability for second semester course grades in algebra 
for either the experimental or the control group. 
The analysis shown in Table 25 indicated that there was sufficient 
evidence to reject the null hypothesis. The prediction equations for both 
the control and the experimental groups for the second semester course 
grades are contained in Table 26. 
These data make it possible to determine which independent variables 
were significant predictors for either the control or experimental group 
for the three criterion measures, posttest scores, first semester grades, 
and second semester grades. The student's individual IQ scores, their 
Total score on the NLSMA Attitude Inventory, and the Pro-Math Composite 
subscale were the significant predictors for the control group. 
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Table 26. Multiregression of the independent variables on the second 
semester course grades 
Entering independent variables 
Groups First (1) Second (2) Third (3) Fourth (4) 
Control BTOT (0.424)® IQ (0.522)^ Not sig. Not sig. 
Prediction equation Y = -3.217 + 0.321 + 0.325 Xg 
Experimental BEVH (0.466)® IQ (0.567)^ BFVOC (0.616)^ 
Prediction equation Y = 2.697 + 0.310 X^ + 0.335 X + 0.249 X^ 
®r value associated with the first variable. 
'^Cumulative r values for the first two variables. 
^Cumulative r values for the first three variables. 
The student's Total score on the NLSMA Attitude Inventory was the 
most significant single factor to consider when predicting success in a 
traditionally-taught algebra class. It accounted for approximately 26 
percent of the variability in the posttest scores. Whem combined with 
the students' individual IQ score, the two accounted for approximately 
36 percent of the variability in the posttest scores. 
The significant predictors for the experimental group were their 
individual IQ scores, the BFVOC subscale and the BEVH subscale of the 
NLSMA Attitude Inventory. The BFVOC subscale refers to what degree the 
student feels his father uses mathematics in his vocation, while the BEVH 
refers to what degree the student feels the study of mathematics is "easy" 
as opposed to "hard". 
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Success for those students in the continuous progress algebra class 
on the algebra posttest scores was best predicted by the student's IQ 
score. This variable explained approximately 32 percent of the variabil­
ity in the posttest scores. The student's feeling about whether or not 
his/her father used mathematics in his vocation (BFVOC) was the second 
most important factor and when combined with IQ accounted for approxi­
mately 46 percent of the variability in the posttest scores. 
The multiple r values that are included in the parentheses in 
2 
Tables 22, 24, and 26 when squared (r ) refer to the portion of the ex­
plained variation by that particular variable or combination of vari­
ables. It is evident that only about 27 to 46 percent of the variability 
in the data can be accounted for by the independent variables that were 
used as predictors. 
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CHAPTER V. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 
Summary 
The wide range of ability and motivation found in the typical mathe­
matics classroom are the major problems that the teacher faces in his/her 
attempt to teach mathematics. Public dissatisfaction with mathematics 
achievement test scores and demands for teacher accountability have 
caused school administrators and teachers to search for new classroom 
structures and teaching strategies in an attempt to improve student per­
formance. 
A continuous progress learning model, that enables a teacher to 
identify the skill level of an individual pupil and to then design a pro­
gram that allows him/her to progress at a rate commensurate with his/her 
ability and motivational level, would seem to offer a solution to the 
problems of the wide ability and motivational range found in a typical 
classroom. The major questions to be answered by this study were; 
would student performance or attitude be improved by a continuous prog­
ress learning model, would the sex of the student effect performance in 
mathematics, would the ability level of the student effect performance 
in mathematics and would there be any effect upon pupil performance by 
interactions among these three main effects? 
There were six basic questions in this investigation. 
1. Do students enrolled in a continuous progress learning model 
algebra class perform better than traditionally taught stu­
dents on achievement and attitude measures? 
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2. Is there a difference between male students and female stu­
dents in performance in an algebra class on achievement and 
attitude measures? 
3. Is there a difference between high ability, medium ability, 
or low ability students, classifications determined by I,Q. 
scores, in performance on achievement and attitude measures 
in an algebra class? 
4. Is student performance in algebra on achievement and atti­
tude measures, effected by any interactions among learning 
model, sex and ability level? 
5. Is the number of senior high mathematics courses selected, 
or performance in those courses effected by prior enroll­
ment in a traditional or continuous progress first-year 
algebra course, student's ability, student's sex or any 
interaction among these three main effects? 
6. Do either I.Q. scores or pretest attitude scores accurately 
predict student achievement in algebra in either a continuous 
progress or traditional learning model? 
The National Longitudinal Study of Mathematics Achievement Attitude 
Inventory and a locally-written, criterion-referenced algebra achievement 
test were selected as the best available devices to measure student 
achievement and attitudes. Students' mathematics course grades were also 
used as a measure of achievement. A random sample of one hundred ninth-
grade algebra students was selected from two Marshalltown, Iowa junior 
high schools. This sample was randomly separated into two continuous-
progress and two traditionally-taught algebra classes of twenty-five 
students each. 
Ten subscales of the NLSMA Attitude Inventory were examined to pro­
vide a more detailed view of student attitudes. The scales Math or Non-
Math, Fun or Dull, Pro-Math Composite, Easy or Hard, Ideal Self-Concept, 
Father Uses Math in Vocation, Use Math Outside of School, Like to Use 
Math Outside of School, Facilitating Anxiety and Debilitating Anxiety 
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were used in addition to total attitude scores. The ten subscales were 
used as a part of the first five questions to make a total of sixty-
seven (67) hypotheses. 
QUESTION ONE 
"Do students enrolled in a continuous progress learning model 
algebra class perform better than traditionally-taught students 
on achievement and attitude measures?" 
There were no significant differences on the algebra posttest, 
first or second semester grades, the total attitude score or any of the 
ten subscale scores between those students in the traditional and those 
students in the continuous progress algebra class. In general, therefore, 
the answer to the first question was "no". 
QUESTION TWO 
"Is there a difference between male students and female stu­
dents in performance in an algebra class on achievement and 
attitude measures?" 
Highly significant differences were found favoring female students 
on the algebra posttest score, first semester grades, second semester 
grades and the Easy or Hard subscale of the NLSMA Attitude Inventory. 
The females, regardless of learning model or ability level, scored higher 
on the algebra posttest, received higher first and second semester 
grades and perceived the study of mathematics to be "easier" than did the 
males. 
To the extent that these selected females represent all females and 
that the algebra posttest, course grades and the NLSMA Attitude Inven­
tory accurately measure performance and attitude in mathematics, the 




"Is there a difference between high ability, medium ability, 
or low ability students, classification determined by IQ scores, 
in performance on achievement and attitude measures in an alge­
bra class?" 
There were highly significant differences among the ability groups 
on algebra posttest scores, first semester grades, second semester grades. 
Ideal Self-Concept attitude subscale and the Debilitating Anxiety atti­
tude subscale. Regardless of learning model, the high-ability students 
scored higher than the medium-ability and the medium-ability students 
scored higher than the low-ability students on the algebra posttest. 
High-ability students also received higher course grades both semesters 
than did the medium-ability and medium-ability received higher than did 
low-ability. 
Scores on the Ideal Self-Concept subscale had an inverse relation­
ship with ability levels. High-ability students scored significantly 
lower than medium-ability and medium-ability lower than low-ability. 
This indicates that the high-ability student perceives himself/herself 
as having reached a high level of performance in mathematics while the 
lower-ability student "wishes" he were better. High-ability students 
also had significantly lower Debilitating Anxiety scores. This type of 
anxiety is defined as anxiety that causes a student to perform more 
poorly than he/she would without this anxiety. The answer to question 
three is "yes", high-ability students performed better than medium-abil­
ity and medium-ability performed better than low-ability on achievement 
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and attitude measures. 
QUESTION FOUR 
"Is student performance in algebra on achievement and atti­
tude measures, affected by an interaction among learning 
model, sex or ability level?" 
There was one significant three-way interaction on the Easy or Hard 
attitude subscale on the posttest. The medium-ability boys in the ex­
perimental group felt that mathematics was "harder" than any other cell 
group in the factorial design. Also, the high-ability and low-ability 
males within the experimental group had nearly the same attitude about 
the "difficulty" of mathematics. This differed from the general pattern 
throughout the cell groups, where math "difficulty" was perceived to de­
crease as IQ increased. 
This was the only interaction among the three main effects on any 
of the achievement or attitude measures. Therefore, the answer to ques­
tion four, in general, would be "no." 
QUESTION FIVE 
"Is the number of senior high math courses subsequently selected, 
or performance in those courses, effected by prior enrollment in 
a traditonal or continuous progress first year algebra course, by 
students' sex, by high, medium, or low I.Q. scores, or by any 
interactions among those three variables?" 
Prior enrollment in a continuous progress first-year algebra course 
or in a traditional algebra course had no effect upon the number of sub­
sequent mathematics courses selected or upon the students' grades in 
those courses. 
However, there was a highly significant difference in the number of 
mathematics courses selected by students in the three different ability 
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groups. The high-ability students elected to take more mathematics 
courses than did the medium-ability students and the medium-ability 
elected more mathematic courses than did the low-ability students. 
The mathematics grade point averages of students in the study, 
throughout their three high school years, were significantly different 
between males and females and also among the three ability groups. The 
females' cumulative grade point average on elected high school math 
courses was significantly higher than the males. The high-ability stu­
dents had higher mathematics grade point averages than the medium-ability 
students and the medium-ability students were higher than the low ability. 
Prior enrollment in a traditional or continuous progress first-year 
algebra course did not effect the number of senior high mathematics 
courses subsequently selected. However, the number of mathematics courses 
selected was effected by the student's ability level and sex. 
QUESTION SIX 
"Do either IQ scores or pretest attitude scores accurately pre­
dict student achievement in algebra in either a continuous 
progress or a traditional learning model?" 
The student's total scores on the NLSMA Attitude Inventory and the 
student's IQ were the two most significant predictors of success on the 
algebra posttest scores for students in a traditional class. These two 
variables accounted for approximately 36 percent of the variability in 
the posttest scores. 
Approximately 46 percent of the variability in the posttest scores 
of the experimental group could be accounted for by the students' IQ and 
the Father's Vocation subscale of the attitude survey. The answer to 
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question six was a qualified "yes" (inclusion of subscales and total 
scores may have weakened the analysis). 
Limitations of the Study 
(1) A teacher's personality, philosophy of education, and class­
room management style have a major effect upon student success. Although 
each of the two teachers involved taught one control and one experimental 
group, it may be that the classroom situations were more conducive to 
student success in one learning model than the other. 
(2) The textbook and supplementary materials used in both the tra­
ditional and continuous progress classes were originally designed to be 
used in a traditional situation. They were designed to be used in con­
junction with a teacher's lecture and the explanations were often not 
able to stand alone as the sole source of information. Perhaps, materials 
that were specifically designed for continuous progress learning should 
have been used in those classes. 
(3) The sample was limited to one hundred students in two junior 
high schools that were both using flexible modular scheduling in one 
school district. More generalizable results could have been obtained 
with a larger sample size, in several junior high schools, across school 
districts. 
Conclusions 
The purpose of this investigation was to compare two methods of 
teaching first-year algebra, traditional and continuous progress, for 
their effects upon student achievement and attitude. The students' sex 
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and ability level were also considered as possible sources of variation 
in achievement and attitude. The limitations of the study have been out­
lined and within the bounds of these limitations and on the basic find­
ings of this investigation, the following conclusions were drawn: 
(1) The students in the continuous progress learning model, the treat­
ment group, performed no better than traditionally-taught students 
on algebra posttest scores, first or second semester algebra grades 
and student attitude surveys. The additional cost in teacher time 
and effort involved in using the continuous progress learning model 
indicates that it is not a viable substitute for the traditional 
method of teaching algebra. 
(2) Female students in this sample outperformed male students on every 
measure of student achievement. These included the algebra post-
test score, first semester algebra grades, second semester algebra 
grades, and cumulative mathematics grade point for three years of 
elected high school mathematics courses. 
(3) Female students in the sample perceived mathematics as being "Easy" 
rather than "Hard". Their attitudes toward the study of mathe­
matics were superior to males in this one respect. 
(4) The ability level of students in the study, as measured by a short-
form group IQ test, had a major effect on student achievement. 
Higher-ability students performed better on every measure of stu­
dent achievement. These included the algebra posttest, first semes­
ter grade, second semester grade and cumulative senior high mathe­
matics grade point. 
(5) The ability level of students also effected their attitude in two 
important areas. Lower-ability students suffered from more debil­
itating anxiety in the study of mathematics. They also had a higher 
ideal self-concept, as they "wished" their performance in mathe­
matics was better. They, therefore, elected fewer mathematics 
courses during their three high school years. 
(6) The student's IQ score and their Total NLSMA Attitude Inventory 
score can be used as predictors of success in first-year algebra, as 
measured by algebra posttest scores and course grades. 
Discussion 
Students in a traditionally-taught algebra class often express the 
opinion that the teacher often "goes too fast and they fall behind" or 
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that the teacher "goes too slow and they become bored." It would seem 
logical that a continuous progress algebra course, using self-pacing, 
would be of benefit to both groups of students. It could be predicted 
that they would be happier in the courses and that they would learn 
more. 
The results of this investigation would indicate that this is not 
the case. Treatment subjects did not perform worse than their counter­
parts in a traditionally-taught class, but neither did they do better. 
Observation of the continuous progress classes in progress suggests that 
many students are not self-motivating and therefore suffer in a self-pac­
ing situation. This observation agrees with the conclusions reached by 
Lockner et al. (95) in their investigation. 
Edling's landmark study obtained standardized test data from seven­
teen schools using individualized instruction (37). Some had similar re­
sults to the present study, showing no significant differences, but most 
had results favoring individualization. Englert (39) and Ludemann et al. 
(96) specifically studied the use of an individualized program in the 
teaching of algebra and both had the same results as this study, showing 
no differences. Osmundson (116), similarly, had obtained no significant 
results in the use of individualization in the teaching of geometry. 
Larsson (91), Banks (6), and Morgan and Powell (107) all had found that 
high-ability students achieved more in an individualized situation. 
These results differed from the findings of this study, where there were 
no differences. Larsson (91), Prigge et al. (122) and Baley and Benesch 
(5) all produced results similar to those of the present investigation. 
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viz., that average and low-ability students did not benefit from indi­
vidualization. Ludemann did, however, obtain significantly better atti­
tude in the individualized class but all other researchers agreed with 
the findings of this study, that there were no attitudinal differences. 
Many students feel that they understand concepts better by listen­
ing to a "lecture" on a mathematics concept rather than by studying a 
mathematics text book illustrating that concept. The textbook used in 
this course was not specifically designed to be used in a self-pacing 
situation but rather it was designed to be used in a traditional class­
room. 
Research similar to this investigation needs to be conducted where 
the experimental sample is composed of self-motivating students. Stu­
dents could be given their choice of learning model, rather than being 
assigned randomly. Materials specifically designed for use in the con­
tinuous progress classroom should be used. 
Although great care was taken to get a random sample of one hundred 
students, it would seem the particular group of females selected for this 
investigation was unusual. Previous research does not support the find­
ings of this study, that females achieve more in mathematics than do 
males. 
During the longitudinal portion of this investigation, criterion-
referenced posttests were given in every mathematics course in the Marshall-
town school system. Because of the results of this study, part of the 
analysis of each of these test results was to look for male-female achieve­
ment differences. There usually were no differences and in those few 
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instances where differences occurred, they sometimes favored males and 
sometimes females. 
However, it is interesting to note that, although this particular 
group of females continued to outperform the males in the study through­
out their high school years in mathematics, they elected fewer math 
courses. This was particularly noticeable in the high-ability groups in 
which the high-ability boys elected one full year of mathematics more 
than the high-ability girls (5.11 semesters to 4.00, respectively). At 
the same time they were taking a full year more of mathematics, the high-
ability boys maintained a 2.56 grade point average in mathematics while 
the high-ability girls maintained a 3.19 mathematics grade point average. 
This result vividly points out the societal problem of sex-role 
stereotyping that takes place in the selection of future courses of study. 
Counselors, parents, and teachers should be made aware of the possible 
loss to individuals and society when high-ability females elect not to 
take college preparatory mathematics courses. 
Recommendations for Practice 
(1) Attempts to use continuous progress learning in mathematics are 
extremely costly in terms of teacher time and effort. In view of this 
cost and results of this investigation that indicated no difference in 
student performance or attitude, it is recommended that attempts to indi­
vidualize instruction by this method be discontinued. 
(2) Community-wide programs should be established to inform students, 
parents, counselors and teachers of the opportunities that are being 
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denied to girls by the sex-role stereotyping, that causes them not to 
elect collect preparatory mathematics courses, when they are capable 
of success in them. 
(3) Counselors and teachers should make greater use of I.Q. meas­
ures and attitude surveys in counseling students about future mathematics 
course selections. Both of these measures have been shown by this inves­
tigation to have predictive ability with regard to success in algebra. 
(4) Low-ability students apparently suffer from debilitating anxi­
ety which may cause lower achievement in mathematics. Lower achievement, 
in turn, causes more debilitating anxiety. Research should be designed 
that would provide information about how to intervene in this cycle in 
order to enable the student to overcome the effects of this type of 
anxiety. 
Recommendations for Research 
Results of this present study would suggest the use of a different 
approach to the solution of the problem of individualizing instruction 
in mathematics. In order to provide a research background for this solu­
tion, a study involving the following four changes in methodology is pro­
posed : 
(1) Former studies suggest that high ability, highly self-motivated 
students can profit from an individualized program. A process for iden­
tifying this type of student should be devised and the study replicated, 
using only.this type of student. The results seem clear that the con­
tinuous progress learning model is not effective for students who are 
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not self-directed. 
(2) Materials specifically designed for use in a continuous prog­
ress learning model should be developed for use in the study. The cri-
terion-referenced test should be revised so that it has a multiple 
choice format. 
(3) The sample size should be increased by involving several 
junior high schools, across school districts. 
(4) Specific attention should be paid to the confirmation or de­
nial of the male-female differences that were evident in this study. 
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Fifty-one Behavioral Objectives -
1. The student will be able to construct a number line using the set 
of integers with a uniform scale and to state the coordinate of a 
particular point upon that line. 
2. The student will be able to determine the meaning of the various 
symbols used in comparing numbers in numerical expressions and 
statements. 
3. The student will be able to simplify numerical expressions when 
grouping symbols are used and when they are not. 
4. The student will be able to use the proper procedure for simplify­
ing numerical expressions containing powers. 
5. The student will be able to graph a set that has been specified by 
a rule describing its elements. 
6. The student will be able to place two sets in one-to-one correspond­
ence in order to determine if they are quivalent. 
7. Given specific numerical values for variables in a simple algebraic 
expressions, the student will be able to evaluate that expression. 
8. Given a mathematical formula, the student will be able to evaluate 
the variable in the left member of the formula for given value(s) 
of the other variable(s). 
9. The student will be able to use the commutative and associative 
axioms of addition and multiplication as an aid in simplifying 
numerical expressions. 
10. Given a monomial, the student will be able to write a similar 
monomial. 
11. The student will be able to simplify simple algebraic expressions 
by adding similar terms using the distributive axiom. 
12. Given an algebraic description of a set of real numbers that is an 
interval on the real number line, the student will be able to graph 
that set. 
156 
13. The student will be able to simplify algebraic expressions involv­
ing nested parenthesis using the distributive axiom. 
14. The student will be able to evaluate a polynomial expression involv­
ing powers and subtractions for any specific numerical replacement 
for the variable. 
15. The student will be able to find the sum and difference of polyno­
mial expressions, using the rules for adding and subtracting poly­
nomials . 
16. The student will be able to simplify algebra expressions involv­
ing the distributive property and multiplication, addition and sub­
traction of monomials. 
17. The student will be able to solve simple, two-step equations where 
there is only one term containing a variable. 
18. The student will be able to solve a simple word problem by using 
the plan for solving word problems on page 125 (Modern School Mathe­
matics, Algebra 1). (Pupil's Basic Text.) 
19. The student will be able to solve simple equations in which the 
variable appears in both members by adding to or subtracting from 
each member. 
20. Given a statement involving mathematics, logic, and inequalities, 
the student will be able to use the axioms of inequality in order 
to make a true statement. 
21. Given a simple inequality the student will be able to solve the 
inequality and graph the solution set by using axioms of inequality. 
22. Given a compound open sentence involving inequalities and the con­
nectives "and" or "or", the student will be able to describe and 
graph the solution set. 
23. The student will be able to specify and graph the solution set of 
open sentences containing absolute value quantities. 
24. The student will be able to solve word problems involving consecu­
tive integers, geometric figures, and the distance formula (d=rt) 
by use of the plan for solving word problems on page 125 of the 
Pupil's Basic Text. 
25. The student will be able to solve more complicated word problems and 
recognize that some word problems have no solution by using the plan 

















The student will be able to specify by a roster of ordered pairs, 
the solution set of open sentences in two variables when specific 
replacement sets are given. 
The student will be able to graph ordered pairs on a four-quadrant 
coordinate plane. 
The student will be able to graph a linear equation in two variables 
on a four-quadrant coordinate plane. 
The student will be able to graph an inequality in two variables 
on a four-quadrant coordinate plane by locating the boundary line 
and then shading the correct half-plane. 
Given the coordinates of a point in the plane and the slope of a 
line through that point, the student will be able to draw that line. 
The student will be able to use the slope-intercept formula in order 
to write the equation of a line for which the graph is given. 
Given the slope and intercept of a line or the coordinates of two 
points on the line, the student will be able to write the equation 
of the line. 
The student will be able to find the ordered pair that is the solu­
tion to two linear equations in two variables graphing. 
The student will be able to find the ordered pair that is the solu­
tion to two linear equations in two variables by use of linear 
combinations. 
The student will be able to solve a system of two linear equations 
in two variables by the substitution method. 
The student will be able to solve word problems by the use of a 
system of linear equations in two variables and two unknowns. 
The student will be able to graph the solution set of a system of 
inequalities in two variables. 
The student will be able to use the Law of Exponents for multiplica­
tion in order to multiple two monomials. 
The student will be able to multiply a polynomial by a monomial and 
to change the exponents to the proper powers. 
Given two monomials containing numerical coefficients and variables, 
the student will be able to find the greatest common factor. 
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41. The student will be able to factor polynomials into a greatest 
monomial factor and a prime factor. 
42. The student will be able to factor certain types of trinomials into 
two binomial factors. 
43. The student will be able to solve quadratic equations, by factoring, 
that have two rational roots. 
44. For any real number and a variable that is an even power, the stu­
dent will be able to find the principal square root of a perfect 
square. 
45. Given the quotient of two integers, the student will be able to con­
vert this to a repeating decimal and vice versa. 
46. By using the techniques of successive approximations, the student 
will be able to find the principal square root of any real number 
to the nearest hundredth. 
47. Given two sides of a right triangle, the student will be able to 
find the third side to the nearest tenth by using the Pythagorean 
theorem. 
48. The student will be able to find the product of two radical ex­
pressions and to simplify that product. 
49. Given a sum of radicals, the student will be able to add these 
radicals, using the distributive axiom. 
50. Given a n^^ root, the student will be able to use the properties 
of n*-^ roots to simplify the expression. 
51. Given any quadratic equation, the student will be able to find the 
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MARSHALLTOWN, IOWA 50158 
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317  COLUMBUS DRIVE A S S I S T A N T  
S U P E R  I N  T E N D E N T - S E C O N D A  
E D U C A T I O N  
RICHARD J. JORDAN 
D I R E C T O R - S P E C I A L  S E R V I C E S  
RICHARD L. DOYLE 
D I R E C T O R - E L E M E N T A R Y  E D U C  
April 5, 1973 
The secondary mathematics department of the Marshalltown Community Schools 
is continually searching for the best possible instructional model for your 
child. To aid us in this search, we are planning an improvement-of-instruction 
project in our algebra classes at Lenihan Junior High during the 1973-74 school 
year. 
The project will be under the direction of Mr. Jack Farrell, K-12 Math Coordinator 
and Miss Janice Marske, algebra teacher, with consultive assistance from staff 
members at Iowa State University. Your ninth grade son/daughter has been selected 
to participate in this project. As part of the project he/she will take tests 
designed to measure scholastic aptitude, achievement in algebra and attitudes 
toward mathematics. 
Your son/daughter will be assigned an algebra class where the regular algebra 
skills and concepts will be taught; only the teaching methods will be different. 
One class will be a group-paced class based on the lecture-discussion teaching 
method. The other class will be individually-paced with the student working 
individually or in small groups. The selected students will be assigned randomly 
to the two classes. 
The purpose of this letter is to Inform you of our intent and to secure your 
consent to your son's/daughter's participation. Your consent can be indicated 
by signing the enclosed card and returning it to me in the enclosed, stamped, 
self-addressed envelope. I know that you share with us a desire to help create 
the best possible learning situation for the students in Marshalltown. 
If you have any questions, please call me at 752-4583. 
Thank you very much for your cooperation. 
Sincerely 
Jack R. Farrell 
K-12 Math Coordinator 
JRF/rjn 




ass Time: mods 
INSTRUCTIONS 
is is not a test. There are no "Right" or "Wrong" answers to any of the questions. Jus 
er them as honestly as you can. 
e questions ask you to tell how you feel about many different things. Your answer to ea 
estlon should tell how you feel about it. 
ne questions ask about experiences you have had in the past. When you answer these, thl 
:k to the experiences you have had in the last year or so. 
ne questions have a blank space in the middle. Four ways to fill the blank space are gl 
leath each sentence. 
re Is a practice sample: 
IMP LE 0. I like summer than winter. 
A) A lot more 
B) A little more 
C) A little less 
D) A lot less 
ch one of the four ways tells best how you like summer as compared with winter: A, or B 
or D? 
cle the appropriate letter for EXAMPLE 0 which tells best how you feel. 
other questions you are to tell how you feel about each statement by selecting one of I 
r ways given beneath the statement, 
e is a practice sample: 
MPLE GO. It is more fun to play outdoors in winter than in summer. 
A) Strongly agree 
B) Agree 
C) Disagree 
D) Strongly disagree 
ch one of the four ways tells best how you feel about the statement; A, or B, or C, or 
cle the appropriate letter for sample question 00. 
ase work carefully and quickly. Do not spend a long time on any one question. Please 
wer all the items and give only one answer to each. 
will have 15 minutes for this section. 
t for the signal to begin. 
I like story books than mathematics books. 
A. a lot more 
B. a little more 
C. a little less 
D. a lot less 
I like doing mathematics_ than doing anything else. 
A. a lot more 
B. a little more 
C. a little less 
D. a lot less 
I like writing answers to social studies questions 
word problems in mathematics. 
A. a lot more 
B. a little more 
C. a little less 
D. a lot less 
than doing 
I like mathematics books 
A. a lot more 
B. a little more 
C. a little less 
D. a lot less 
I like subtracting fractions 
A. a lot more 
B. a little more 
C. a little less 
D. a lot less 
than social studies books. 
than reading a story about Brazil. 
I would like to teach English 
mathematics. 
than I would like to teach 
A. a lot more 
B. a little more 
C. a little less 
D. a lot less 
I wish it were easier for me to talk in front of ray mathematics class. 
A. strongly agree 
B. agree 
C. mildly agree 
D. mildly disagree 
E. disagree 
F. strongly disagree 
I wish I were more proud of my mathematics homework. 
A. strongly agree 
B. agree 
C. mildly agree 
D. mildly disagree 
163 
9. I wish I were trying harder in mathematics. 
A. strongly agree 
B. agree 
C. mildly agree 
D. mildly disagree 
E. disagree 
F. strongly disagree 
10. I would like to be called on in mathematics class more often. 
A. strongly agree 
B. agree 
C. mildly agree 
D. mildly disagree 
E. disagree 
F. strongly disagree 
11. Mathematics is so hard to understand that I do not like it as well as 
other subjects. 
A. strongly agree 
B. agree 
C. don ' L know 
D. disagree 
E. strongly disagree 
12. To do well in mathematics, you have to be smarter than you have to be to do 
well in reading. 
A. strongly agree 
B. agree 
C. don't know 
D. disagree 
E. strongly disagree 
13. Most students work very hard to do well in mathematics. 
A. strongly agree 
B. agree 
C. don't know 
D. disagree 
E. strongly disagree 
14. Mathematics is more of a game than it is hard work. 
A. strongly agree 
B, agree 
C , don't know 
D. disagree 
E, strongly disagree 
15. The subject I enjoy least is mathematics. 
A. strongly agree 
B. agree 
C. don't know 
D. disagree 
E. strongly disagree Go on to next page. 
16. For most jobs it is more important to be well rounded and broadly educated 
than to know mathematics, 
A. strongly agree 
B. agree 
C. don't know 
D. disagree 
E. strongly disagree 
17. I cannot understand how some students think mathematics is fun. 
A. strongly agree 
B. agree 
C. mildly agree 
D. mildly disagree 
E. disagree 
F. strongly disagree 
18. Mathematics is boring. 
A. strongly agree 
B. agree 
C. don't know 
D. disagree 
E. strongly disagree 
19. Mathematics is fun. 
A. strongly agree 
B. agree 
C. don't know 
D. disagree 
E. strongly disagree 
20. My parents think mathematics is not very practical. 
A. strongly agree 
B. agree 
C. don't know 
D. disagree 
E. strongly disagree 
21. No matter how hard I try, I cannot understand mathematics. 
A. strongly agree 
B, agree 
C• don't know 
D. disagree 
E. strongly disagree 
22. Mathematics is a subject which is more difficult to understand than any 
other subject. 
A. strongly agree 
B. agree 
C. don't know 
D. disagree 
E. strongly disagree Go on to next page. 
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23. Most mathematics is too concerned with ideas to be really useful. 
A. strongly agree 
B. agree 
C. don't know 
D. disagree 
E. stronglv disagree 
24. My parents think mathematics is my most important subject. 
A. strongly agree 
B. agree 
C - dor,'t. know 
D. disagree 
E. sfrongly disagree 
25. There is so much hsrd work in mathematics that it takes the fun out of it. 
A. strongly agree 
B. agrt:? 
C .  d o n ' t ,  k n o w  
D. disagree 
E. strongly disagree 
26. I would like matbemari.cs better if it were not made so hard in class. 
A. strongly agree 
B. agree 
G. don ' t. know 
D. disagree 
E. strongly disagree 
27. I can get along perfectly well in everyday life without mathematics. 
A. strongly agree 
B. agree 
G. don'f know 
D. disagree 
E. strongly disagree 
28. Mathematics is easier for me than my other subjects. 
A. strongly agree 
B. agree 
C. don't know 
D. disagree 
E. strongly disagree 
29. Except for those who art going to be scientists or engineers, most students 
would rather take other courses than mathematics. 
A. s':rongly agree 
B. agre.e 
C. don't know 
D. disagtet 
E. strongly disagree Go on to next page. 
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30. I wish I could do better in mathematics. 
A. strongly agree 
B. agree 
C. mildly agree 
D. mildly disagree 
E. disagree 
F. strongly disagree 
31, 1 wish I felt less upset in mathematics class, 
A. strongly agree 
B. agree 
C. mildly agree 
D. mildly disagree 
E. disagree 
F. strongly disagree 
32, I wish my mathematics teacher did not make me feel that I am doing poorly. 
A. strongly agree 
B. agree 
C. mildly agree 
D. mildly disagree 
F.. disagree 
F. strongly disagree 
33, I wish I were not so discouraged with my mathematics school work. 
A. strongly agree 
B. agree 
C, mildly agree 
D, mildly disagree 
E. disagree 
F, strongly disagree 










D. hardly ever 
E. never 
36. When I have been doing poorly in mathematics, my fear of a bad grade keeps 
me from doing my best, 
A. never 
B. hardly ever 
C. sometimes 
D. usually 
E. alwavs Go on to next oaec 
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37. I keep my mathematics grades up mainly by doing well on the big tests 
rather than on homework and quizzes. 
A. always 
B. usually 
C. somt: f. im^.s 
D. hardly <^vir 
E. nevfV 
38. When I am poorly pr"-par>.rd tor a mathematics test, I get upset and do even 
less well than I trxpecc-d. 
A .  n c v - r  




39. The more important: t he mathematics t est, the less well I seem to do. 
A .  a l w a y s  
B. usijrlly 
C. sc'iiii r. inies 
D. hardly uver 
E. n. M- r 
40. Whether or not 1 am vu-.rvous before taking a mathematics test, once I start 
I seem to forget my nervousness. 
A. I always forget my nervousness 
B. I Usually forgiT my nervousness 
C. 1 sometimes forget my nervousness 
P. 1 r.:ir' ly Cor get,, my nervousness 
E. I lu.v.-.r forget my nervousness 
41. During mathemat ics ' < s t .s 1 L ind I cannot answer questions even though I 
usually know the answers and might remember them when the test is over, 
A. always 
B. often 
C. some l imes 
D. hardly ever 
E. n^vfr 
42. Nervousness while taking a mathematics test helps me to do better. 
A. i L n.'V?r br^lps 
B. it usually doesn't help 
C. ir somFlimes helps 
D. It usually ht-lps 
E. ic always helps 
43. When I start a mathematics test, I find it easy to concentrate. 
A. always 
B. 
Cr som»;f imes 
D. hardly ever 
E. never Go on to ngxt page. 
44. I find that my mind goes blank at the beginning of a mathematics test and 
it takes me a few minutes before I can answer the questions. 
A. 1 almost always blank out at first 
B. I usually blank out at first 
C. I sometimes blank out at first 
D. 1 hardly ever blank out at first 
E. I never blank out at first 
45. I look forward to mathematics tests. 
A. never 




46. I think my father uses mathematics in his job. 
A, very often 
B. sometimes 
C. don't know 
D. hardly ever 
E. never 
47. I use mathematics outside of school in my games, reading, hobbies, 
or when watching T.V, 
A. very often 
B. quite often 
C. sometimes 
D. hardly ever 
E. never 
48. Outside of school 1 would like to use mathematics: 
A. every chance I get 
B. often 
C. sometimes 
D. hardly ever 
E. never 
49. I like the problem "359 - 574 + 6840 - 999 - 46937 + 9748 + 97483 = ?" 
than the problem "Jane is half as tall as Dick. Joe is 
half as tall as Jane. Mark is half as tall as Joe. Dick is 60 inches 
tall. How tall is Jot;? 
A. a lot more 
B. a little more 
C. a little less 
D. a lot less 







Q Z A R S M L K B T C Y  
- 6  - 5 - 4 - 3 - 2 - 1  0  1  2  3  4  5  6  h 
Work : Answers 
Start at the origin. Move 3 units in a 
negative direction and then 5 units in a 
positive. State the coordinate of the 
point where you end up. Ans : 
Replace the ? with (=, or 
to make a true statement. 
0.6 + 0.2 ? .4 X 2 Ans: 
Is the following sentence true or false? 
[(46 - 7) - 23 + 5 = 46 - D - (2 + 5)3 Ans: 
3 2 
Simplify this expression. 2 +(3x5) 
Ans : 
Graph this set. 
(The positive real numbers less than or 
equal to 5} 
Are the following two sets equivalent? 
( m, n, o, p^ and |^1, 2, 3, 4 j Ans : 
Problems Work: Answers 
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Evaluate this expression, 
a = 4, b = 9, d = 3, c = 7 
(b - a) (c - d) 
Ans : 
The circumference of a 
by using this formula: 
Find the circumference 
that has a diameter of 
circle can be found 
C = iT d ir= 3.14 
of a bicycle wheel 
26". 
Ans : 
Simplify the expression 1/4» 3/5» 16» 10 
Ans ; 
Provide exponents to make a pair of 
similar monomials. 
16a^b^ ; -3a< ^b^ ^ 
Ans ; 
Simplify this expression, 
12 - 4a -r 6a" - 7 + lia + (-6)a^ 
Graph the solution set; 171 
-4 + 2 
Simplify this expression. 
2 C p  +  q )  +  [ -  ( p  +  q )  +  6  ( p  +  q ) 3  
Ans : 
Evaluate this polynomial: x = -2 
2x^ -3%^ + X - 9 
Ans : 
Simplify this expression. 
(3a + 5b) - (2b - 3c) + (4a - 5c) 
Ans ; 
I'rohlems Work: i\<.v.uc r'; 
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5. Simplify Chi% expression. 
4(a - b) - .l(a + 2b) + %(4a - 8b) 
Ans ; 
Solve the following equation. 
4x - 6 = IS 
Ans : 
Solve tb.ifj problem. 
The difference between four times a num­
ber and the number is 252. 
Ans : 
Solve tiiis equacion. 11.' i.l.i.' equation is 
an identify state the fact. 
r i- 5 - 7r - 2 b  
Ans ; 
f. Place {<, - :>) in rhc V r.o 
Lr.'C n-.cn*:,, 
If a ^ 0, and ab - Ci, r.h,-n b 
Problems Work: A;-sh-cvs 
173 
I, Solve this inequality and graph the 
•solution set. 
a + 2< -3 
- 2  
Ans : 
Graph the solution set. If the solution 
Sh'.t is empty, state the fact. 
[ y: y>3^ u ^y: y:>7^ 
Ans : 
Determine the solution set and draw 
its graph. 
a + 3 = 8 
Ans : 
Problems Work; Answers 
!f. The length of a rectangle is 3 less than 
twice Che width. The perimeter is 42 
inches. Find the length and the width. 
Ans : 
). Mr. Jones left an estate totaling 
$28,000. He left each of two daughters 
an equal amount. His only son received 
twice as much as each daughter and the 
wife received three times as much as 
each daughter. How much did the wife 
receive? 
Ans: 
Specify the solution set by roster for the 
following open sentence, 
y = -4x X E^l, 0, -ij 
y ^|non-negative integers^ 
Ans : 
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I'.iph Che following equaCion, if x, y^ ot 
Lhc real numbers. 
2x + y = 6 
Graph this inequality. xg:R and yg}R 
X + 5<Ç y 
<r 
Draw a line going through the given point 
•.v/icli die given slope. 
(-2, J) ; slope 




Write an equation for the line passing 
chrough the given point with the given 
slope. 
(-3, 1) slope = +2/3 
Ans : 
Find the solution to this pair of equations 
by graphing. 
3x + y + 4 == 0 











y V " 
Solve this pair of equations by linear 
combinations, 
2x + !3y = 7 
5x - 3y = 6 
Ans : 
Solve this pair of equations by substitution, 
3x - 4y = 4 
y + X = -1 
Ans : 
Problems Work: Answers 
177 
Twice the sum of two numbers is 134. The 
difference of the two numbers is 35. What 
are the two numbers? 
Ans : 












Simplify: (6a^b^c) (-Sa^b^c) 
Ans ; 
Find this product; 3x^ (-2x^ + 4x - 3) 
Ans : 
Problems Work; Answers 
178 
Find the greatest common factor of these 
monomials. 
6a^b^c ; -15ab 
Ans : 
Factor each polynomial completely, 
8x^y^ - 2xy 
Ans ; 
Factor this trinomial completely, 
y2 - y - 30 
Ans ; 
Specify the solution set by roster. 
2a^ + a - 15 = 0 
Ans I 
Express this number without a radical sign. 
V 36a'*b 4x2 
Ans : 
Problems 179 Work: Answers 
Express as a repeating decimal, 
5/11 
Ans : 
Find the square root, correct to hundredths. 
yf 179 
Ans I 
The two short sides of a right triangle are 
5" and 6". How long is the hypotenuse, to 
the nearest tenth? 
Ans ; 




Problems Work; Answers 
. 180 
Simplify: ^ ^9 
Ans : 
Solve this equation. 





Table 27. Analysis of variance for pretest scores on algebra achievement 
test 
Source d.f. S.S. M.S. F-value Prob. > F 
Sex 1 80 .57 80,57 16, .47 0 .0003 
Ability 2 45 
VO CM 
22.63 4, .63 0 .0012 
Section 1 7 .05 7.05 1 .44 0 .23 
Sex * ability 2 16 .03 8.01 1 .64 0 .20 
Sex * section 1 2 .98 2.98 0, .61 0 .56 
Ability * section 2 -0 .35 -0.17 -0 .04 1 .00 
Sex * ability * section 2 2 .86 1.43 0 .29 0 .75 
Residual 83 406 .08 4.89 
Total 94 560 .48 5.96 
^Sex mean scores: Sex 1 (male) 5.00; Sex 2 (female) 6.84. 
^Ability mean scores: Ability 1 (low) 5.06; Ability 2 (medium) 
5.80; Ability 3 (high) 6.73. 
*k 
Significance greater than or equal to the .05 level. 
Significance greater than or equal to the .01 level. 
183 
Table 28. Cell group means for algebra pretest scores 
Number of 
students 
Student groups in cell Means 
Overall 95 5.87 
Control 48 5.60 
Experimental 47 6.15 
Overall, male 48 5.00 
Overall, female 47 6.84 
Overall, low ability 32 5.06 
Overall, medium ability 30 5.80 
Overall, high ability 33 6.73 
Control, male 24 4.71 
Control, female 24 6.50 
Experimental, male 24 5.27 
Experimental, female 23 7.24 
Control, low ability 18 4.78 
Control, medium ability 18 5.56 
Control, high ability 12 6.92 
Experimental, low ability 14 5.43 
Experimental, medium ability 12 6.17 
Experimental, high ability 21 6.62 
Overall, low ability, male 17 3.82 
Overall, medium ability, male 11 4.92 
Overall, high ability, male 20 6.05 
Overall, low ability, female 15 6.47 
Overall, medium ability, female 19 6.47 
Overall, high ability, female 13 7.77 
Control, low ability, male 9 3.56 
Control, medium ability, male 9 5.11 
Control, high ability, male 6 5.83 
Control, low ability, female 9 6.00 
Control, medium ability, female 9 6,00 
Control, high ability, female 6 8.00 
Experimental, low ability, male 8 4.13 
Experimental, medium ability, male 2 4.50 
Experimental, high ability, male 14 6.14 
Experimental, low ability, female 6 7.17 
Experimental, medium ability, female 10 7.00 
Experimental, high ability, female 7 7.57 
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Table 29. Analysis of variance for pretest scores NLSMA Attitude In­
ventory, Math or Non-Math subscale 
Source d.f. S.S. M.S. F-value Prob. > F 
Sex 1 2. ,23 2 .23 0 .16 0. 692 
Ability 2 8. .66 4 .31 0 .31 0. 738 
Section 1 53. ,53 53 .53 3 .86 0, 050 
Sex * ability 2 8. 09 4 .04 0 .29 0. 752 
Sex * section 1 10, ,00 10 .00 0 .72 0. 597 
Ability * section 2 1, .65 0 .83 0 .06 0. 942 
Sex * ability * section 2 45, .79 22 .89 1 .65 0. 197 
Residual 83 1152, .25 13 .88 
Total 94 •J 282, ,15 13 .64 
^Section mean scores: Section (control) 19.44; Section (experi­
mental) 17.94. 
^Significance greater than or equal to the .05 level. 
185 
Table 30. Cell group means for pretest scores on the NLSMA Attitude 
Inventory, Math or Non-Math subscale 
Number of 
students 
Student groups in cell Means 
Overall 95 18.69 
Control 48 19.44 
Experimental 47 17.94 
Overall, male 48 18.84 
Overall, female 47 18.53 
Overall, low ability 32 18.44 
Overall, medium ability 30 19.13 
Overall, high ability 33 18.55 
Control, male 24 19.33 
Control, female 24 19.54 
Experimental, male 24 18.38 
Experimental, female 23 17.38 
Control, low ability 18 19.33 
Control, medium ability 18 19.67 
Control, high ability 12 19.25 
Experimental, low ability 14 17.29 
Experimental, medium ability 12 18.33 
Experimental, high ability 21 18.14 
Overall, low ability, male 17 18.88 
Overall, medium ability, male 11 18.92 
Overall, high ability, male 20 18.75 
Overall, low ability, female 15 17.93 
Overall, medium ability, female 19 19.29 
Overall, high ability, female 13 18.23 
Control, low ability, male 9 19.11 
Control, medium ability, male 9 19.89 
Control, high ability, male 6 18.83 
Control, low ability, female 9 19.56 
Control, medium ability, female 9 19.44 
Control, high ability, female 6 19.67 
Experimental, low ability, male 8 18.63 
Experimental, medium ability, male 2 16.75 
Experimental, high ability, male 14 18.71 
Experimental, low ability, female 6 15.50 
Experimental, medium ability, female 10 19.13 
Experimental, high ability, female 7 17.00 
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Table 31. Analysis of variance for pretest scores on NLSMA Attitude 
Inventory, Fun or Dull subscale 
Source d.f. S.S. M.S. F-value Prob. > F 
Sex 1 18. 43 18 .43 1. 67 0. ,197 
Ability 2 27. ,42 13 .71 1, .24 0. ,294 
Section 1 0, .96 0 .96 0, .09 0, .766 
Sex * ability 2 78, .59 39 .30 3, .56 0, .032' 
Sex * section 1 0. ,77 0 .77 0, .07 0, .788 
Ability * section 2 14. ,43 7 .22 0, .65 0, .528 
Sex * ability * section 2 36, .14 18 .07 1, .64 0 .199 
Residual 83 916, .67 11 .04 
Total 94 1093, .43 11 .63 
^Refer to Table 4 for a statement of interaction means and measure 
of central tendency. 
Significance greater than or equal to the .05 level. 
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Table 32. Cell group means for pretest scores on the NLSMA Attitude 
Inventory, Fun or Dull subscale 
Number of 
students 
Student groups in cell Means 
Overall 95 11.56 
Control 48 11.46 
Experimental 47 11.66 
Overall, male 48 11.14 
Overall, female 47 12.02 
Overall, low ability 32 10.81 
Overall, medium ability 30 11.83 
Overall, high ability 33 12.03 
Control, male 24 10.96 
Control, female 24 11.96 
Experimental, male 24 11.31 
Experimental, female 23 12.10 
Control, low ability 18 12.28 
Control, medium ability 18 12.28 
Control, high ability 12 11.67 
Experimental, low ability 14 11.21 
Experimental, medium ability 12 11.17 
Experimental, high ability 21 12.24 
Overall, low ability, male 17 11.47 
Overall, medium ability, male 11 11.15 
Overall, high ability, male 20 10.85 
Overall, low ability, female 15 10.07 
Overall, medium ability, female 19 12.35 
Overall, high ability, female 13 13.85 
Control, low ability, male 9 10.78 
Control, medium ability, male 9 12.44 
Control, high ability, male 6 9.50 
Control, low ability, female 9 10.22 
Control, medium ability, female 9 12.44 
Control, high ability, female 6 13.83 
Experimental, low ability, male 8 12.25 
Experimental, medium ability, male 2 9.00 
Experimental, high ability, male 14 11.43 
Experimental, low ability, female 6 9.83 
Experimental, medium ability, female 10 12.25 
Experimental, high ability, female 7 13.85 
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Table 33. Analysis of variance for pretest scores on NLSMA Attitude 
Inventory, Pro-Math Composite subscale 
Source d.f. S.S. M.S. F-value Prob. >F 
Sex 1 4. 69 4. ,68 0.20 0. ,661 
Ability 2 77. ,37 38. ,69 1.64 0. ,198 
Section 1 33. ,26 33. ,26 1.41 0. ,236 
Sex * ability 2 • 26, ,66 13, ,33 0.57 0. 575 
Sex * section 1 2. ,19 2. 19 0.09 0. ,759 
Ability * section 2 56. 75 28, .38 1.21 0. 305 
Sex * ability * section 2 74. 62 37, .31 1.58 0. 210 
Residual 83 1954. 26 23. 55 
Total 94 2229. 79 23, .72 
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Table 34. Cell group means for pretest scores on the NLSMA Attitude 




in cell Means 
Overall 95 30.79 
Control 48 31.38 
Experimental 47 30.19 
Overall, male 48 31.00 
Overall, female 47 30.56 
Overall, low ability 32 29.56 
Overall, medium ability 30 31.70 
Overall, high ability 33 31.15 
Control, male 24 31.54 
Control, female 24 31.21 
Experimental, male 24 30.50 
Experimental, female 23 29.81 
Control, low ability 18 29.44 
Control, medium ability 18 33.06 
Control, high ability 12 31.75 
Experimental, low ability 14 29.71 
Experimental, medium ability 12 29.67 
Experimental, high ability 21 30.81 
Overall, low ability, male 17 30.06 
Overall, medium ability, male 11 32.54 
Overall, high ability, male 20 30.80 
Overall, low ability, female 15 29.00 
Overall, medium ability, female 19 31.06 
Overall, high ability, female 13 31.69 
Control, low ability, male 9 29.33 
Control, medium ability, male 9 34.56 
Control, high ability, male 6 30.33 
Control, low ability, female 9 29.56 
Control, medium ability, female 9 31.56 
Control, high ability, female 6 33.17 
Experimental, low ability, male 8 30.88 
Experimental, medium ability, male 2 28.00 
Experimental, high ability, male 14 31.00 
Experimental, low ability, female 6 28.17 
Experimental, medium ability, female 10 30.50 
Experimental, high ability, female 7 30.43 
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Table 35. Analysis of variance for pretest scores on NLSMA Attitude 
Inventory^ Easy or Hard subscale 
Source d.f. S.S. M.S. F-value Prob. > F 
Sex 1 9 .17 9, .17 0, .34 0.570 
Ability 2 190 .98 95, .49 3, .51 0.033*'® 
Section 1 8 .32 8, ,32 0, ,31 0.589 
Sex * ability 2 169 .58 84, .79 3, ,21 0.048*'^ 
Sex * section 1 25 .13 25, .13 0, .92 0.659 
Ability * section 2 -1 .46 -0, .73 -0, .03 1.000 
Sex * ability * section 2 164 .04 82, .02 3, .01 0.053 
Residual 83 2255 .19 27. 17 
Total 94 2820 .95 30, ,01 
^Ability mean scores: Ability 1 (low) 22.72; Ability 2 (medium) 
23.50; Ability 3 (high) 26.00. 
^Refer to Table 36 for a statement of interaction mean. 
Significance greater than or equal to the .05 level. 
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Table 36. Cell group means for pretest scores on the NLSMA Attitude 
Inventory, Easy or Hard subscale 
Number of 
students 
Student groups in cell Means 
Overall 95 24.11 
Control 48 23.81 
Experimental 47 24.40 
Overall, male 48 24.40 
Overall, female 47 23.78 
Overall, low ability 32 22.72 
Overall, medium ability 30 23.50 
Overall, high ability 33 26.00 
Control, male 24 24.63 
Control, female 24 23.00 
Experimental, male 24 24.19 
Experimental, female 23 24.67 
Control, low ability 18 23.00 
Control, medium ability 18 23.22 
Control, high ability 12 25.92 
Experimental, low ability 14 22.36 
Experimental, medium ability 12 23.92 
Experimental, high ability 21 26.05 
Overall, low ability, male 17 24.47 
Overall, medium ability, male 11 23.62 
Overall, high ability, male 20 24.85 
Overall, low ability, female 15 20.73 
Overall, medium ability, female 19 23.41 
Overall, high ability, female 13 27.77 
Control, low ability, male 9 24.22 
Control, medium ability, male 9 25.22 
Control, high ability, male 6 24.33 
Control, low ability, female 9 21.78 
Control, medium ability, female 9 21.22 
Control, high ability, female 6 27.50 
Experimental, low ability, male 8 24.75 
Experimental, medium ability, male 2 20.00 
Experimental, high ability, male 14 25.07 
Experimental, low ability, female 6 19.17 
Experimental, medium ability, female 10 25.88 
Experimental, high ability, female 7 28.00 
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Table 37. Analysis of variance for pretest scores on NLSMA Attitude 
Inventory, Ideal Self Concept subscale 
Source d.f. S.S. M.S. F-value Prob. >F 
Sex 1 13, .92 13 .92 0, .50 0 .510 
Ability 2 205, ,93 102 .96 3, .67 0 .029' 
Section 1 0, .01 0 .01 0, .00 0 .906 
Sex * ability 2 59, .20 29 .60 1. ,06 0 .354 
Sex * section 1 4, .74 4 .74 0, ,17 0 .685 
Ability * section 2 193, .43 96 .72 3, .45 0 .035 
Sex * ability * section 2 124, .50 62 .25 2. 22 0 .113 
Residual 83 2326, .69 
Total 94 2928, .42 
^Ability mean scores; Ability 1 (low) 34.97; Ability 2 (medium) 
33.47; Ability 3 (high) 31.42. 
^Refer to Table 38 for a statement of interaction means and measure 
of central tendency. 
* 
Significance greater than or equal to .05 level. 
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Table 38. Cell group means for pretest scores on the NLSMA Attitude 




in cell Means 
Overall 95 33.26 
Control 48 33.27 
Experimental 47 33.25 
Overall, male 48 32.90 
Overall, female 47 33.67 
Overall, low ability 32 34.97 
Overall, medium ability 30 33.47 
Overall, high ability 33 31.42 
Control, male 24 32.67 
Control, female 24 33.88 
Experimental, male 24 33.12 
Experimental, female 23 33.43 
Control, low ability 18 34.61 
Control, medium ability 18 34.78 
Control, high ability 12 29.00 
Experimental, low ability 14 35.43 
Experimental, medium ability 12 31.50 
Experimental, high ability 21 32.81 
Overall, low ability, male 17 34.06 
Overall, medium ability, male 11 34.54 
Overall, high ability, male 20 30.85 
Overall, low ability, female 15 36.00 
Overall, medium ability, female 19 32.65 
Overall, high ability, female 13 32.31 
Control, low ability, male 9 34.22 
Control, medium ability, male 9 35.78 
Control, high ability, male 6 35.78 
Control, low ability, female 9 35.00 
Control, medium ability, female 9 34.78 
Control, high ability, female 6 29.00 
Experimental, low ability, male 8 33.88 
Experimental, medium ability, male 2 31.75 
Experimental, high ability, male 14 33.07 
Experimental, low ability, female 6 37.50 
Experimental, medium ability, female 10 31.38 
Experimental, high ability, female 7 32.29 
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Table 39. Analysis of variance for pretest scores on NLSMA Attitude 
Inventory, Father's Occupation subscale 
Source d.f. Si .S. M .s. F-value Prob. 
Sex 1 0, .05 0 .05 0.05 0 .820 
Ability 2 0, .98 0 .49 0.51 0 .606 
Section 1 0, .43 0 .43 0.45 0 .512 
Sex * ability 2 0, .15 0 .08 0.08 0 .922 
Sex * section 1 -0, .01 -0 .01 -0.01 1 .000 
Ability * section 2 2, .07 1 .04 1.09 0 .343 
Sex * ability * section 2 3, .49 1 .75 1.83 0 .165 
Residual 83 79, ,20 0 .95 
Total 94 86, .36 0 .92 
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Table 40. Cell group means for pretest scores on the NLSMA Attitude 
Inventory, Father's Occupation subscale 
Number of 
students 
Stduent groups in cell Means 
Overall 95 4.38 
Control 48 4.31 
Experimental 47 4.45 
Overall, male 48 4.40 
Overall, female 47 4.36 
Overall, low ability 32 4.25 
Overall, medium ability 30 4.50 
Overall, high ability 33 4.39 
Control, male 24 4.33 
Control, female 24 4.29 
Experimental, male 24 4.46 
Experimental, female 23 4.43 
Control, low ability 18 4.05 
Control, medium ability 18 4.61 
Control, high ability 12 4.25 
Experimental, low ability 14 4.50 
Experimental, medium ability 12 4.33 
Experimental, high ability 21 4.48 
Overall, low ability, male 17 4.23 
Overall, medium ability, male 11 4.54 
Overall, high ability, male 20 4.45 
Overall, low ability, female 15 4.27 
Overall, medium ability, female 19 4.47 
Overall, high ability, female 13 4.31 
Control, low ability, male 9 4.22 
Control, medium ability, male 9 4.67 
Control, high ability, male 6 4.00 
Control, low ability, female 9 3.89 
Control, medium ability, female 9 4.56 
Control, high ability, female 6 4.50 
Experimental, low ability, male 8 4.25 
Experimental, medium ability, male 2 4.25 
Experimental, high ability, male 14 4.64 
Experimental, low ability, female 6 4.83 
Experimental, medium ability, female 10 4.38 
Experimental, high ability, female 7 4.14 
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Table 41. Analysis of variance for pretest scores on NLSMA Attitude 
Inventory, Use Math Outside of School subscale 
Source d.f. S. S. M .S. F-value Prob. > F 
Sex 1 0. 08 0 .08 0 .07 0 .783 
Ability 2 4. 95 2 .48 2 .31 0 .104 
Section 1 0. 02 0 .02 0 .02 0 .881 
Sex * ability 2 1. 01 0 .51 0 .47 0 .631 
Sex * section 1 0. 23 0 .23 0 .21 0 .649 
Ability * section 2 0. 52 0 .26 0 .24 0 .789 
Sex * ability * section 2 3. 77 1 .89 1 .759 0 .177 
Residual 83 88. 95 1 .07 
Total 94 99. 54 1 .06 
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Table 42. Cell group means for pretest scores on the NLSMA Attitude 
Inventory, Use Math Outside of School subscale 
Number of 
students 
Student groups in cell Means 
Overall 95 3.55 
Control 48 3.56 
Experimental 47 3.53 
Overall, male 48 3.52 
Overall, female 47 3.58 
Overall, low ability 32 3.31 
Overall, medium ability 30 3.87 
Overall, high ability 33 3.48 
Control, male 24 3.58 
Control, female 24 3.54 
Experimental, male 24 3.46 
Experimental, female 23 3.62 
Control, low ability 18 3.22 
Control, medium ability 18 3.89 
Control, high ability 12 3.58 
Experimental, low ability 14 3.43 
Experimental, medium ability 12 3.83 
Experimental, high ability 21 3.43 
Overall, low ability, male 17 3.18 
Overall, medium ability, male 11 4.00 
Overall, high ability, male 20 3.50 
Overall, low ability, female 15 3.47 
Overall, medium ability, female 19 3.76 
Overall, high ability, female 13 3.46 
Control, low ability, male 9 3.11 
Control, medium ability, male 9 4.22 
Control, high ability, male 6 3.33 
Control, low ability, female 9 3.33 
Control, medium ability, female 9 3.56 
Control, high ability, female 6 3.83 
Experimental, low ability, male 8 3.25 
Experimental, medium ability, male 2 3.50 
Experimental, high ability, male 14 3.57 
Experimental, low ability, female 6 3.67 
Experimental, medium ability, female 10 4.00 
Experimental, high ability, female 7 3.14 
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Table 43. Analysis of variance for pretest scores on NLSMA Attitude 
Inventory, Like to Use Math Outside of School subscale 
Source d.f. S.S. M.S. F-value Prob. >F 
Sex 1 0 .00 0.00 0 .00 1. 000 
Ability 2 1 .99 0.99 1 .41 0. 248 
Section 1 1 .05 1.05 1 .50 0. 223 
Sex * ability 2 0 .29 0.15 0 .21 0. 814 
Sex * section 1 0 .32 0.32 0 .45 0. 510 
Ability * section 2 0 .20 0.10 0 .15 0. 865 
Sex * ability * section 2 1 .71 0.86 1 .22 0. 301 
Residual 83 58 .43 0.70 
Total 94 64 .00 0.68 
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Table 44. Cell group means for pretest scores on the NLSMA Attitude 
Inventory, Like to Use Math Outside of School subscale 
Number of 
students 
Student groups in cell Means 
Overall 95 3.00 
Control 48 3.10 
Experimental 47 2.89 
Overall, male 48 3.00 
Overall, female 47 3.00 
Overall, low ability 32 2.97 
Overall, medium ability 30 3.20 
Overall, high ability 33 2.85 
Control, male 24 3.17 
Control, female 24 3.04 
Experimental, male 24 2.85 
Experimental, female 23 2.95 
Control, low ability 18 2.94 
Control, medium ability 18 3.33 
Control, high ability 12 3.00 
Experimental, low ability 14 3.00 
Experimental, medium ability 12 3.00 
Experimental, high ability 21 2.76 
Overall, low ability, male 17 2.94 
Overall, medium ability, male 11 3.31 
Overall, high ability, male 20 2.85 
Overall, low ability, female 15 3.00 
Overall, medium ability, female 19 3.12 
Overall, high ability, female 13 2.85 
Control, low ability, male 9 3.00 
Control, medium ability, male 9 3.56 
Control, high ability, male 6 2.83 
Control, low ability, female 9 2.89 
Control, medium ability, female 9 3.11 
Control, high ability, female 6 3.17 
Experimental, low ability, male 8 2.88 
Experimental, medium ability, male 2 2.75 
Experimental, high ability, male 14 2.86 
Experimental, low ability, female 6 3.17 
Experimental, medium ability, female 10 3.13 
Experimental, high ability, female 7 2.57 
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Table 45. Analysis of variance for pretest scores on NLSMA Attitude 
Inventory, Facilitating Anxiety subscale 
Source d.f. S.S. M.S. F-value Prob. > F 
Sex 1 0, .27 0, .27 0. 03 0 .85 
Ability 2 10, .78 5. ,39 0, .66 0 .53 
Section 1 0, .22 0. ,22 0. 03 0 .86 
Sex * ability 2 27, .01 13. ,50 1, .65 0 .20 
Sex * section 1 4, .01 4, ,01 0, .49 0 .51 
Ability * section 2 17, .25 8, .63 1, .05 0 .36 
Sex * ability * section 2 2, .33 1, .16 0, .14 0 .87 
Residual 83 680, .71 8, ,20 
Total 94 742, .59 7, .90 
201 
Table 46. Cell group means for pretest scores on the NLSMA Attitude 




in cell Means 
Overall 95 16.61 
Control 48 16.56 
Experimental 47 16.66 
Overall, male 48 16.56 
Overall, female 47 16.67 
Overall, low ability 32 16.22 
Overall, medium ability 30 16.57 
Overall, high ability 33 17.03 
Control, male 24 16.71 
Control, female 24 16.42 
Experimental, male 24 16.42 
Experimental, female 23 16.95 
Control, low ability 18 15.72 
Control, medium ability 18 16.94 
Control, high ability 12 17.25 
Experimental, low ability 14 16.86 
Experimental, medium ability 12 16.00 
Experimental, high ability 21 16.90 
Overall, low ability, male 17 16.18 
Overall, medium ability, male 11 17.23 
Overall, high ability, male 20 16.45 
Overall, low ability, female 15 16.27 
Overall, medium ability, female 19 16.06 
Overall, high ability, female 13 17.92 
Control, low ability, male 9 15.56 
Control, medium ability, male 9 17.89 
Control, high ability, male 6 16.67 
Control, low ability, female 9 15.89 
Control, medium ability, female 9 16.00 
Control, high ability, female 6 17.83 
Experimental, low ability, male 8 16.88 
Experimental, medium ability, male 2 15.75 
Experimental, high ability, male 14 16.36 
Experimental, low ability, female 6 16.83 
Experimental, medium ability, female 10 16.13 
Experimental, high ability, female 7 18.00 
202 
Table 47. Analysis of variance for pretest scores on NLSMA Attitude 
Inventory, Debilitating Anxiety subscale 
Source d.f. S.S. M.S. F-value Prob. > F 
Sex 1 7.49 7.49 0.46 0.51 
Ability 2 258.74 129.37 7.97 0.001**'* 
Section 1 3.93 3.93 0.24 0.63 
Sex * ability 2 34.08 17.04 1.05 0.36 
Sex * section 1 2.11 2.11 0,13 0.72 
Ability * section 2 14.14 7.07 0.44 0.65 
Sex * ability * section 2 19.12 9.56 0.59 0.56 
Residual 83 1347.27 16.23 
Total 94 1686.88 17.95 
^Ability mean scores: Ability 1 (low) 19.69; Ability 2 (medium) 
17.70; Ability 3 (high) 15.70. 
Significance greater than or equal to the .01 level. 
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Table 48. Cell group means for pretest scores on the NLSMA Attitude 




in cell Means 
Overall 95 17.67 
Control 48 17.88 
Experimental 47 17.47 
Overall, male 48 17.94 
Overall, female 47 17.38 
Overall, low ability 32 19.69 
Overall, medium ability 30 17.70 
Overall, high ability 33 15.70 
Control, male 24 18.29 
Control, female 24 17.46 
Experimental, male 24 17.62 
Experimental, female 23 17.29 
Control, low ability 18 19.11 
Control, medium ability 18 18.00 
Control, high ability 12 15.83 
Experimental, low ability 14 20.43 
Experimental, medium ability 12 17.25 
Experimental, high ability 21 15.62 
Overall, low ability, male 17 19.65 
Overall, medium ability, male 11 17.77 
Overall, high ability, male 20 16.60 
Overall, low ability, female 15 19.73 
Overall, medium ability, female 19 17.65 
Overall, high ability, female 13 14.31 
Control, low ability, male 9 19.67 
Control, medium ability, male 9 17.89 
Control, high ability, male 6 16.83 
Control, low ability, female 9 18.56 
Control, medium ability, female 9 18.11 
Control, high ability, female 6 14.83 
Experimental, low ability, male 8 19.63 
Experimental, medium ability, male 2 17.50 
Experimental, high ability, male 14 16.50 
Experimental, low ability, female 6 21.50 
Experimental, medium ability, female 10 17.13 
Experimental, high ability, female 7 13.86 
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Table 49. Analysis of variance for pretest scores on NLSMA Attitude 
Inventory, Total score 
Source d.f. S.S. M.S. F-value Prob. > F 
Sex 1 9 .57 9 .57 0, .06 0, .81 
Ability 2 811 .86 405 .93 2, .34 0, .10 
Section 1 0 .08 0 .08 0, .00 0, .98 
Sex * ability 2 359 .24 179 .62 1. 04 0, .36 
Sex * section 1 0 .26 0 .26 0, .00 0, .97 
Ability * section 2 217 .33 108 .67 0, .63 0, .54 
Sex * ability * section 2 1056 .01 528 .01 3, .05 0, .05 
Residual 83 14382 .00 173 .28 
Total 94 16836 .36 179 .11 
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Table 50. Cell group means for pretest scores on the NLSMA Attitude 
Inventory, Total score 
Number of 
students 
Student groups in cell Means 
Overall 95 99.78 
Control 48 99.75 
Experimental 47 99.81 
Overall, male 48 100.08 
Overall, female 47 99.44 
Overall, low ability 32 95.78 
Overall, medium ability 30 100.97 
Overall, high ability 33 102.58 
Control, male 24 100.13 
Control, female 24 99.38 
Experimental, male 24 100.04 
Experimental, female 23 99.52 
Control, low ability 18 95.00 
Control, medium ability 18 103.00 
Control, high ability 12 102.00 
Experimental, low ability 14 96.79 
Experimental, medium ability 12 97.92 
Experimental, high ability 21 102.90 
Overall, low ability, male 17 97.94 
Overall, medium ability, male 11 101.92 
Overall, high ability, male 20 100.70 
Overall, low ability, female 15 93.33 
Overall, medium ability, female 19 100.24 
Overall, high ability, female 13 105.46 
Control, low ability, male 9 95.44 
Control, medium ability, male 9 107.33 
Control, high ability, male 6 96.33 
Control, low ability, female 9 94.56 
Control, medium ability, female 9 98.67 
Control, high ability, female 6 107.67 
Experimental, low ability, male 8 100.75 
Experimental, medium ability, male 2 89.75 
Experimental, high ability, male 14 102.57 
Experimental, low ability, female 6 91.50 
Experimental, medium ability, female 10 102.00 
Experimental, high ability, female 7 103.57 
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Table 51. Analysis of variance for nonsignificant posttest scores on 
NLSMA Attitude Inventory Math or Non-Math subscale 
Source d.f. S.S. M.S. F-value Prob. > F 
Sex 1 20.14 20.14 1.08 0.301 
Ability 2 10.79 5.40 0.29 0.753 
Section 1 35.49 35.49 1.91 0.167 
Sex * ability 2 35.25 17.63 0.95 0.607 
Sex * section 1 29.04 29.04 1.56 0.212 
Ability * section 2 16.70 8.35 0.45 0.645 
Sex * ability * section 2 28.90 14.45 0.78 0.534 
Residual 83 1541.30 18.57 
Total 94 
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Table 52. Cell group means for posttest scores on the NLSMA Attitude 
Inventory, Math or Non-Math subscale 
Number of 
students 
Student groups in cell Means 
Overall 95 17.94 
Control 48 18.54 
Experimental 47 17.32 
Overall, male 48 17.50 
Overall, female 47 18.42 
Overall, low ability 32 18.09 
Overall, medium ability 30 18.27 
Overall, high ability 33 17.48 
Control, male 24 17.54 
Control, female 24 19.54 
Experimental, male 24 17.46 
Expérimenta1, female 23 17.14 
Control, low ability 18 18.61 
Control, medium ability 18 19.22 
Control, high ability 12 17.42 
Experimental, low ability 14 17.43 
Experimental, medium ability 12 17.42 
Experimental, high ability 21 17.52 
Overall, low ability, male 17 18.53 
Overall, medium ability, male 11 17.31 
Overall, high ability, male 20 16.75 
Overall, low ability, female 15 17.60 
Overall, medium ability, female 19 19.00 
Overall, high ability, female 13 18.62 
Control, low ability, male 9 18.33 
Control, medium ability, male 9 18.11 
Control, high ability, male 6 15.50 
Control, low ability, female 9 18.89 
Control, medium ability, female 9 20.33 
Control, high ability, female 6 19.33 
Experimental, low ability, male 8 18.75 
Experimental, medium ability, male 2 15.50 
Experimental, high ability, male 14 » 17.29 
Experimental, low ability, female 6 15.67 
Experimental, medium ability, female 10 17.50 
Experimental, high ability, female 7 18.00 
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Table 53. Analysis of variance for nonsignificant posttest scores on 
NLSMA Attitude Inventory, Fun or Dull subscale 
Source d.f. S.S. M.S. F-value Prob. > F 
Sex 1 58, .63 58. 63 3. 45 0. ,064 
Ability 2 37. 21 18, .60 1. ,09 0, ,341 
Section 1 0, .95 0, ,95 0, ,06 0, ,809 
Sex * ability 2 42, .49 21, ,25 1, ,25 0, ,292 
Sex * section 1 -0, .14 -0, ,14 -0, .01 1, 000 
Ability * section 2 14, .43 7, ,21 0, .42 0, .661 
Sex * ability * section 2 36, .15 18, .07 1, .06 0, .351 
Residual 83 1412, .04 17, ,01 
Total 94 1601, .75 17, .04 
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Table 54. Cell group means for posttest scores on the NLSMA Attitude 
Inventory, Fun or Dull subscale 
Number of 
students 
Student groups in cell Means 
Overall 95 12.51 
Control 48 12.60 
Experimental 47 12.40 
Overall, male 48 11.76 
Overall, female 47 13.33 
Overall, low ability 32 11.75 
Overall, medium ability 30 13.30 
Overall, high ability 33 12.51 
Control, male 24 11.75 
Control, female 24 13.46 
Experimental, male 24 11.77 
Experimental, female 23 13.19 
Control, low ability 18 11.67 
Control, medium ability 18 13.83 
Control, high ability 12 12.17 
Experimental, low ability 14 11.86 
Experimental, medium ability 12 12.50 
Experimental, high ability 21 12.71 
Overall, low ability, male 17 11.88 
Overall, medium ability, male 11 12.38 
Overall, high ability, male 20 11.25 
Overall, low ability, female 15 11.60 
Overall, medium ability, female 19 14.00 
Overall, high ability, female 13 14.46 
Control, low ability, male 9 11.11 
Control, medium ability, male 9 13.11 
Control, high ability, male 6 10.67 
Control, low ability, female 9 12.22 
Control, medium ability, female 9 14.56 
Control, high ability, female 6 13.67 
Experimental, low ability, male 8 12.75 
Experimental, medium ability, male 2 10.75 
Experimental, high ability, male 14 11.50 
Experimental, low ability, female 6 10.67 
Experimental, medium ability, female 10 13.38 
Experimental, high ability, female 7 15.14 
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Table 55. Analysis of variance for nonsignificant posttest scores on 
NLSMA Attitude Inventory, Pro-Math Composite subscale 
Source d.f. S.S. M.S. F-value Prob. > F 
Sex 1 45, .25 45, .25 1, .73 0 .190 
Ability 2 154. ,75 77, .37 2, .95 0 .056 
Section 1 4, .68 4, .68 0 .18 0 .677 
Sex * ability 2 -1. ,07 -0, .54 -0 .02 1 .000 
Sex * section 1 1, .70 1, .70 0 .06 0 .795 
Ability * section 2 51, ,88 25, .94 0, .99 0 .622 
Sex * ability * section 2 20, .84 10, .42 0 .40 0 .679 
Residual 83 2176, .12 26, .22 
Total 94 2454. 15 26, .11 
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Table 56. Cell group means for posttest scores on the NLSMA Attitude 




in cell Means 
Overall 95 31.10 
Control 48 30.80 
Experimental 47 31.32 
Overall, male 48 30.44 
Overall, female 47 31.82 
Overall, low ability 32 29.41 
Overall, medium ability 30 32.50 
Overall, high ability 33 31.45 
Control, male 24 30.17 
Control, female 24 31.58 
Experimental, male 24 30.69 
Experimental, female 23 32.10 
Control, low ability 18 28.33 
Control, medium ability 18 32.94 
Control, high ability 12 31.58 
Experimental, low ability 14 30.79 
Experimental, medium ability 12 31.83 
Experimental, high ability 21 31.38 
Overall, low ability, male 17 29.12 
Overall, medium ability, male 11 31.77 
Overall, high ability, male 20 30.70 
Overall, low ability, female 15 29.73 
Overall, medium ability, female 19 33.06 
Overall, high ability, female 13 32.62 
Control, low ability, male 9 27.44 
Control, medium ability, male 9 32.56 
Control, high ability, male 6 30.67 
Control, low ability, female 9 29.22 
Control, medium ability, female 9 33.33 
Control, high ability, female 6 32.50 
Experimental, low ability, male 8 31.00 
Experimental, medium ability, male 2 30.00 
Experimental, high ability, male 14 30.71 
Experimental, low ability, female 6 30.50 
Experimental, medium ability, female 10 32.75 
Experimental, high ability, female 7 32.71 
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Table 57. Analysis of variance for posttest scores on NLSMA Attitude 
Inventory, Father's Occupation subscale 
Source d.f. S.S. M.S. F-value Prob. >F 
Sex 1 0, .61 0. 61 0. 76 0. ,609 
Ability 2 0 .59 0, .30 0, .37 0, ,698 
Section 1 0, .44 0, .44 0, .55 0. ,534 
Sex * ability 2 0, .88 0, .44 0, .35 0, ,586 
Sex * section 1 0, .52 0, .52 0, .05 0, .572 
Ability * section 2 1, .45 0, .73 0, .91 0. ,590 
Sex * ability * section 2 2, .70 1, .35 1, .68 0, ,190 
Residual 83 66, .53 0, .80 
Total 94 73, .73 0, ,78 
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Table 58. Cell group means for posttest scores on the NLSMA Attitude 
Inventory, Father's Occupation subscale 
Number of 
students 
Student groups in cell Means 
Overall 95 4.48 
Control 48 4.42 
Experimental 47 4.55 
Overall, male 48 4.56 
Overall, female 47 4.40 
Overall, low ability 32 4.44 
Overall, medium ability 30 4.60 
Overall, high ability 33 4.42 
Control, male 24 4.42 
Control, female 24 4.42 
Experimental, male 24 4.69 
Experimental, female 23 4.38 
Control, low ability 18 4.33 
Control, medium ability 18 4.67 
Control, high ability 12 4.17 
Experimental, low ability 14 4.57 
Experimental, medium ability 12 4.50 
Experimental, high ability 21 4.57 
Overall, low ability, male 17 4.41 
Overall, medium ability, male 11 4.77 
Overall, high ability, male 20 4.55 
Overall, low ability, female 15 4.47 
Overall, medium ability, female 19 4.47 
Overall, high ability, female 13 4.23 
Control, low ability, male 9 4.44 
Control, medium ability, male 9 4.67 
Control, high ability, male 6 4.00 
Control, low ability, female 9 4.22 
Control, medium ability, female 9 4.67 
Control, high ability, female 6 4.33 
Experimental, low ability, male 8 4.38 
Experimental, medium ability, male 2 5.00 
Experimental, high ability, male 14 4.79 
Experimental, low ability, female 6 4.83 
Experimental, medium ability, female 10 4.25 
Experimental, high ability, female 7 4.14 
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Table 59. Analysis of variance for posttest scores on NLSMA Attitude 
Inventory, Use Math Outside of School subscale 
Source d.f. S.S. M.S. F-value Prob. > F 
Sex 1 0.37 0.37 0.34 0.566 
Ability 2 4.04 2.02 1.90 0.155 
Section 1 1.42 1.42 1.34 0.250 
Sex * ability 2 0.80 0.40 0.38 0.692 
Sex * section 1 0.39 0.39 0.37 0.552 
Ability * section 2 2.12 1.06 0.99 0.624 
Sex * ability * section 2 2.83 1.42 1.33 0.269 
Residual 83 88.38 1.06 
Total 94 100.36 1.07 
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Table 60, Cell group means for posttest scores on the NLSMA Attitude 
Inventory, Use Math Outside of School subscale 
Number of 
students 
Student groups in cell Means 
Overall 95 3.62 
Control 48 3.50 
Experimental 47 3.74 
Overall, male 48 3.68 
Overall, female 47 3.56 
Overall, low ability 32 3.66 
Overall, medium ability 30 3.87 
Overall, high ability 33 3.36 
Control, male 24 3.63 
Control, female 24 3.38 
Experimental, male 24 3.73 
Experimental, female 23 3.76 
Control, low ability 18 .389 
Control, medium ability 18 3.78 
Control, high ability 12 3.25 
Experimental, low ability- 14 4.00 
Experimental, medium ability 12 4.00 
Experimental, high ability 21 3.43 
Overall, low ability, male 17 3.71 
Overall, medium ability, male 11 4.08 
Overall, high ability, male 20 3.40 
Overall, low ability, female 15 3,60 
Overall, medium ability, female 19 3.71 
Overall, high ability, female 13 3.31 
Control, low ability, male 9 3.56 
Control, medium ability, male 9 4.11 
Control, high ability, male 6 3.00 
Control, low ability, female 9 3.22 
Control, medium ability, female 9 3.44 
Control, high ability, female 6 3.50 
Experimental, low ability, male 8 3.88 
Experimental, medium ability, male 2 4.00 
Experimental, high ability, male 14 3.57 
Experimental, low ability, female 6 4.17 
Experimental, medium ability, female 10 4.00 
Experimental, high ability, female 7 3.14 
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Table 61. Analysis of variance for posttest scores on NLSMA Attitude 
Inventory, Like to Use Math Outside of School subscale 
Source d.f. S, .S. M .s. F-value Prob. : 
Sex 1 0, .00 0 .00 0.00 0. ,964 
Ability 2 1, .36 0 .68 0.69 0, .508 
Section 1 0, .05 0 .05 0.05 0. ,824 
Sex * ability 2 0, .35 0 .18 0.18 0, .838 
Sex * section 1 0, .45 0 .45 0.46 0, ,506 
Ability * section 2 0, .62 0 .31 0.31 0, .736 
Sex * ability * section 2 0, .88 0 .44 0.45 0, ,648 
Residual 83 81, .62 0 .98 
Total 94 85, .33 0 .91 
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Table 62. Cell group means for posttest scores on the NLSMA Attitude 
Inventory, Like to Use Math Outside of School subscale 
Number of 
students 
Student groups in cell Means 
Overall 95 3.08 
Control 48 3.06 
Experimental 47 3.11 
Overall, male 48 3.08 
Overall, female 47 3.09 
Overall, low ability 32 3.09 
Overall, medium ability 30 3.23 
Overall, high ability 33 2.94 
Control, male 24 3.13 
Control, female 24 3.00 
Experimental, male 24 3.04 
Experimental, female 23 3.19 
Control, low ability 18 3.00 
Control, medium ability 18 3.28 
Control, high ability 12 2.83 
Experimental, low ability 14 3.33 
Experimental, medium ability 12 3.38 
Experimental, high ability 21 2.86 
Overall, low ability, male 17 3.12 
Overall, medium ability, male 11 3.15 
Overall, high ability, male 20 3.00 
Overall, low ability, female 15 3.07 
Overall, medium ability, female 19 3.29 
Overall, high ability, female 13 2.85 
Control, low ability, male 9 3.11 
Control, medium ability, male 9 3.33 
Control, high ability, male 6 2.83 
Control, low ability, female 9 2.89 
Control, medium ability, female 9 3.22 
Control, high ability, female 6 2.83 
Experimental, low ability, male 8 3.13 
Experimental, medium ability, male 2 2.75 
Experimental, high ability, male 14 3.07 
Experimental, low ability, female 6 3.33 
Experimental, medium ability, female 10 3.38 
Experimental, high ability, female 7 2.86 
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Table 63. Analysis of variance for posttest scores on NLSMA Attitude 
Inventory, Facilitating Anxiety subscale 
Source d.f. S.S. M.S. F-value Prob. > F 
Sex 1 0.22 0.22 0.02 0.88 
Ability 2 31.75 15.87 1.55 0.22 
Section 1 7.85 7.85 0.77 0.61 
Sex * ability 2 16.98 8.49 0.83 0.56 
Sex * section 1 20.59 20.59 2.01 0.16 
Ability * section 2 12.96 6.48 0.63 0.54 
Sex * ability * section 2 13.23 6.62 0.65 0.53 
Residual 83 848.57 10.22 
Total 94 952.15 10.13 
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Table 64. Cell group means for posttest scores on the NLSMA Attitude 
Inventory, Facilitating Anxiety subscale 
Number of 
students 
Student groups in cell Means 
Overall 95 16.69 
Control 48 16.98 
Experimental 47 16.40 
Overall, male 48 16.74 
Overall, female 47 16.64 
Overall, low ability 32 16.09 
Overall, medium ability 30 16.50 
Overall, high ability 33 17.45 
Control, male 24 17.50 
Control, female 24 16.46 
Experimental, male 24 16.04 
Experimental, female 23 16.86 
Control, low ability 18 16.33 
Control, medium ability 18 17.11 
Control, high ability 12 17.75 
Experimental, low ability 14 15.79 
Experimental, medium ability 12 15.83 
Experimental, high ability 21 17.29 
Overall, low ability, male 17 15.65 
Overall, medium ability, male 11 17.15 
Overall, high ability, male 20 17.40 
Overall, low ability, female 15 16.60 
Overall, medium ability, female 19 16.00 
Overall, high ability, female 13 17.54 
Control, low ability, male 9 16.33 
Control, medium ability, male 9 18.33 
Control, high ability, male 6 18.00 
Control, low ability, female 9 16.33 
Control, medium ability, female 9 15.89 
Control, high ability, female 6 17.50 
Experimental, low ability, male 8 14.88 
Experimental, medium ability, male 2 14.50 
Experimental, high ability, male 14 17.14 
Experimental, low ability, female 6 17.00 
Experimental, medium ability, female 10 16.13 
Experimental, high ability, female 7 17.57 
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Table 65. Analysis of variance for posttest scores on NLSMA Attitude 
Inventory, Total scores 
Source d.f. S.S. M.S. F-value Prob. > F 
Sex 1 787, .79 787 .79 3, .20 0, .07 
Ability 2 636. ,30 318 .15 1, .30 0. 28 
Section 1 68, .44 68 .44 0. 28 0, .61 
Sex * ability 2 141. 02 70 .51 0, .29 0, .76 
Sex * section 1 -17, .72 -17 .72 -0, .07 1, .00 
Ability * section 2 290, .62 145 .31 0. 59 0, .56 
Sex * ability * section 2 446, .12 223 .06 0, .91 0, .59 
Residual 83 20385, .53 245 .61 
Total 94 22736, .10 241 .87 
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Table 66. Cell group means for posttest scores on the NLSMA Attitude 




in cell Means 
Overall 95 101.37 
Control 48 102.21 
Experimental 47 100.51 
Overall, male 48 98.64 
Overall, female 47 104.40 
Overall, low ability 32 97.97 
Overall, medium ability 30 104.27 
Overall, high ability 33 102.03 
Control, male 24 99.58 
Control, female 24 104.83 
Experimental, male 24 97.77 
Experimental, female 23 103.90 
Control, low ability 18 97.50 
Control, medium ability 18 107.06 
Control, high ability 12 102.00 
Experimental, low ability 14 98.57 
Experimental, medium ability 12 100.08 
Experimental, high ability 21 102.05 
Overall, low ability, male 17 96.94 
Overall, medium ability, male 11 101.31 
Overall, high ability, male 20 98.35 
Overall, low ability, female 15 99.13 
Overall, medium ability, female 19 106.53 
Overall, high ability, female 13 107.69 
Control, low ability, male 9 95.22 
Control, medium ability, male 9 106.00 
Control, high ability, male 6 96.50 
Control, low ability, female 9 99.78 
Control, medium ability, female 9 108.11 
Control, high ability, female 6 107.50 
Experimental, low ability, male 8 98.88 
Experimental, medium ability, male 2 90.75 
Experimental, high ability, male 14 99.14 
Experimental, low ability, female 6 98.17 
Experimental, medium ability, female 10 104.75 
Experimental, high ability, female 7 107.86 
